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The President’s Report 


[At each Semiannual Convention the Society’s President custom- 
arily addresses the Society on matters accomplished, pending and 
projected. The President also introduces the Convention’s opening 
luncheon speaker — see the next page. Also there are observations 
about the planning and programing of the Convention at hand; 
President Simmons’ remarks related to the 86th Convention have 
been embodied in that story in the latter portion of this Journal. 
His general address is excerpted below. ] 


A CONVENTION such as this one does not simply spring into 
being overnight. Its success is not based on last-minute inspira- 
tion but rather on dedicated, behind-the-scenes work. Besides 
the Society Officers elected with Convention and Editorial 
responsibilities, there is a corps of chairmen who deserve great 
credit. (See the Convention report beginning the news section 
of this Journal.) 

Your attention may be called, especially, to the rather un- 
usual group of papers assembled by Sidney Sternberg, with 
inspirational help from Barton Kreuzer — the two sessions on 
Space Technology and Image Sensing. These have drawn dis- 
tinguished visitors from the electronics and missile industries 
to our Convention. It is my belief that we must not wait, in the 
Society, for these new potential fields of use of motion pictures 
and television to be thrust upon us; but must seek them out and 
join with them. If we do not, someone else will. Special thanks, 
therefore, are due Barton Kreuzer for his conception of this 
session, which dates back to when he was President of the 
Society. 

We are watching today in the motion-picture and television 
industries a gradual fusion of two modes of entertainment. 
This carries with it a blending of the creative techniques used in 
the two industries. This is a healthy situation. Every sound stage 
in Hollywood that is not engaged on feature film production is 
in use filming TV programs with the overflow occupying 
stages that had been closed for years. In this connection your 
attention is directed to the two very interesting sessions on 
Television Equipment and Practices, scheduled for Thursday 
that were completely arranged well in advance of the meeting 
by the hard-working Topic Chairman, Ralph Harmon. 

Engineers, as well as all craftsmen in the industry, such as the 
makeup man, the cinematographer, the editor, and so forth, 
have had. to learn new techniques. If they do not adapt, they 
are lost. New breeds of engineering or technical specialists 
have been developed in much the same way as the television 
writer, who is now regarded as a separate form of literary 
creator. Demands for certain forms of engineering talent out- 
strip the supply. SMPTE can meet this challenge. For example: 
rapid introduction of video-tape recording as a technique for 
TV program production has created a shortage of editors skilled 
in handling this medium. The Society has been requested by 
the Motion Picture Film Editors, Local 776 in Hollywood, to 
conduct a course in this subject. The Education Committee of 
SMPTE has announced that such a course will be given, 
starting just after the first of the year. 
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By NORWOOD L. SIMMONS, SMPTE President 


Let us consider, for a moment, some developments in which 
the motion-picture and television engineer may take pride. 
Our Journal has chronicled, within recent months, the develop- 
ment of faster color films, new black-and-white films with im- 
proved speed-graininess ratio, ultra-fast cine camera and TV 
camera lenses, remarkably versatile variable-focus or zoom 
lenses, and great improvements in the quality of video-tape 
recording materials and equipment. 

We have finally achieved some reasonable order from the 
many diverse camera techniques which employed various film 
sizes and shapes and resulted in various aspect ratios. This has 
benefited everyone, and especially the exhibitor. We have de- 
veloped improved printing techniques, resulting in sharper, 
cleaner, and steadier images in the print film, than were ever 
obtained before. 

There have been several new developments in the special- 
effects field, both for live TV and video-tape recording, where 
done electronically, and for motion-picture film production, 
where done photographically. These have vastly enlarged the 
possibilities for story enhancement without excessive cost. It 
has been commonplace in Hollywood for motion-picture pro- 
ducers to expect the well-nigh impossible from the special- 
effects craftsmen and to be greatly disappointed if they don’t 
get it. Television program producers now rely on electronic 
wizardry in the same way. 

We have talked about the entertainment field. What about 
the other large segments of our membership interest? 

Recently an event of much importance to SMPTE took 
place in Washington, D.C. There has been much fine work by 
those planning for the Fifth International High-Speed Congress, 
notably by Messrs. Max Beard, Chairman of the Congress; 
and Wilton R. Holm, Secretary of the Society. A Resolution 
was placed before the United States Senate by Senator Warren 
Magnuson of Washington, Chairman of the Committee on 
Interstate and Foreign Commerce. This described the Congress, 
defined its purpose and called upon all government agencies to 
support the High-Speed Photography Congress (see the Octo- 
ber Journal, pp. 706 and 711 for the complete Resolution). 

The SMPTE expects, with the full cooperation of government 
and industry, to organize and conduct the Fifth International 
Congress in a manner which will bring credit and enhanced 
prestige to the United States. 

At this Convention it was a special pleasure to have two 
guests from France: M. Fred Orain, President of the Com- 
mission Superieure Technique du Cinema; and M. Jean Vivie 
who is Secretary-General of the Commission Superieure 
Technique du Cinema and Secretary of the Association 
Francaise des Ingenieurs et Techniciens du Cinema. 

The international scope of the Society’s interests is reflected 
both in the increase in number of its foreign members and the 
affirmative and enthusiastic spirit which prevails among them. 
Certainly, credit is due the Foreign Membership Committee 
under the leadership of D. J. White. The Society is also ap- 
preciative of the high quality of leadership displayed in coun- 
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tries throughout the world. Two examples among many are: 
The Constitution and Bylaws of the Society are being trans- 
lated into Spanish by Sr. Luis A. Reategui Aspajo of Lima, 
Peru, for use in membership recruitment in Spanish-speaking 
countries. In Italy, the Associazione Tecnica Italiana per la 
Cinematografia and its Administrative Secretary, Dr. Elio 
Finestauri, are sponsoring and promoting membership activity. 

Although the Society is looking toward the future, recogni- 
tion of the past is afforded by the Historical and Museum Com- 
mittee which recently was requested to aid in the preparation 
of an exhibit of historical and contemporary samples of film for 
the Smithsonian Institute. 

In the field of Educational Communications media, the 
Society has been laying the groundwork since last Spring for a 
study of the communications media and equipment needs of 
modern education, to be undertaken for the U.S. Office of 
Education, a Division of the Department of Health, Education 
and Welfare. Preliminary meetings have been held by a task 
force committee of SMPTE with representatives of the Office of 


Education, and arrangements are being completed for the 
Society to undertake this ambitious project. 

With the growth of specialized applications of the motion 
picture and of television, and the consequent diversification of 
interests of our enlarging membership, the question naturally 
has often arisen: How can the Society properly satisfy the needs 
of such a heterogeneous group? This question represents the 
greatest challenge facing our Society today. We believe that the 
advantages to be gained by contact and exchange of informa- 
tion of all groups interested broadly in the imaging and recording 
of action and sound more than offset the disadvantages. The 
rubbing of elbows and the exchange of ideas, experiences and 
disciplines result in a broad base of knowledge that is wanted 
and needed by our members. 

It is the responsibility of the elected officials of the Society, 
both nationally and locally, to provide in our programs and in 
our publications appetizing and nourishing fare for its mem- 
bers. It is the responsibility of the members to advise us if this 
is not being done. 


Engineering in the Space Age 


[From the introduction by SMPTE President Simmons at the 
Convention Get-Together Luncheon, October 5, 1959: Our speaker 
might be introduced from either of two successful careers. He has 
served the photographic industry for over thirty years and is a 
Vice-President and a member of the Board of Directors of Eastman 
Kodak Co. He is responsible for Eastman’s motion-picture film 
business throughout the world and supervises Eastman’s general 
business in Europe. In these capacities he has become acquainted 
with the problems and personalities of the world’s motion-picture 
and TV industries. 

He can also be introduced as a man highly distinguished in the 
field of aviation, beginning with service as a combat pilot in France 
in World War I. His interest in aviation took him into service at the 
start of World War II, and his distinguished military career termi- 
nated with his service as Chief of Staff of the U.S. Strategic Air 
Force in Europe where he attained the rank of Major General. 
Since the War he has held various appointive posts in Washington 
including special assistant to the President, for aviation planning in 
1956. From this came a report of long-range planning to meet the 
complex problems of using the air in the jet age, a report for which 
he was awarded the Collier Trophy by the National Aeronautic 
Association. 


¢® Society and its Conventions are primarily concerned 
with the engineering problems of motion pictures and television ; 
at least they used to be. You have, however, recognized in set- 
ting the theme of this Convention that any engineering activity 
must be evaluated and considered in the framework of man’s 
entry into the Space Age. The satellites at present orbiting the 
earth and other planets are dramatic evidence of the fact that 
there appear to be few limits to what science and engineering 
can accomplish in pushing out the frontiers of man’s knowledge. 
It is significant too, I think, that these accomplishments are in- 
ternational in scope and by no means confined to the profession 
in this country. 

If there have been doubts about whether this Society was 
fully aware of the implications of the Space Age, consider the 
papers being presented on the Space Technology and Image 
Sensing Sessions of this Convention. Just the titles are enough to 
frighten a layman; Image Sensors and Space Environment; 


By EDWARD P. CURTIS 


Orbit Determination From Optical Tracking; Television and 
Lunar Exploration; .... What a business for engineers whom 
we used to consider primarily interested in the entertainment 
field! I can only hope that you do not get so preoccupied with 
space technology that you forget we need a few mundane things 
like better projection in motion-picture theaters and improved 
kinescope recordings. 

One question which we in the entertainment business can 
certainly ask ourselves is whether engineering in these fields 
has kept pace with the spectacular achievements in the begin- 
nings of the conquest of space. Certainly the members of this 
Society have a host of important and significant achievements to 
their credit since the days of 1916 when Francis Jenkins and a 
small group of engineers first met here in New York to consider 
the problems of a then young motion-picture industry. Fore- 
most of these undoubtedly is the development of the television 
industry, then entirely unknown and now recognized by this 
Society and the entertainment world as at least on a par with 
the motion-picture industry; color pictures in both fields, 
stereophonic sound, wide-screen processes are only a few of the 
many outstanding developments for which our engineers are 
primarily responsible. 

Future Engineering 

And yet the feeling persists that in terms of application to the 
entertainment field our engineering achievements have per- 
haps lacked the imagination that has characterized man’s 
advance in space. We haven’t had a breakthrough, comparable 
to a Sputnik or a moon shot, to lift entertainment to new high 
levels since the advent of television. We have had improvements 
aplenty but nothing that has really given a startling new look 
to the art of entertainment. In saying this I confess I do not have 
in mind exactly what our engineers might have accomplished 
which they haven’t done. Perhaps one simple example might 
be the development of three-dimensional pictures in color — 
needless to say without the use of glasses — but there must be 
many others. 

I might hastily add, however, if we have had any shortcom- 
ings in this respect it is not primarily the fault of the engineers. 
Nor, I think, is it quite fair to lay it to the fact that the leaders 
in the field are not as sympathetic to the engineer and his 
problems as they might be. I have heard this opinion voiced 
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more often in motion-picture circles than among television 
engineers; but it comes from both, and there is some truth in 
it. This is basically, I am sure, because entertainment is not in 
any sense an exact science and never will be. Entertainment 
depends primarily on creative talent; the responsible producer 
is not to be blamed when he is more preoccupied with story 
properties and stars than he is with improving sound quality 
or with getting more speed and better definition in film. True, 
the best attraction can be all but ruined by poor projection, 
inferior color or bad television reception, but the finest tech- 
nical achievements can’t make good entertainment out of poor 
material. 


Our International Industry 


Earlier I mentioned that achievements in space were inter- 
national in scope and not confined to this country, and this of 
course is true of our interests in this Society. The motion-picture 
industry particularly has always been a world-wide business, 
and now television is rapidly becoming world-wide. More than 
any other American industry, the motion-picture business de- 
rives a great proportion of its income from abroad and, for 
better or worse, probably has more impact on our relations 
with other peoples, or certainly on their ideas of how we live 
in the United States. 

On a visit to Russia last August, my purpose was to see our 
U.S. Exhibit and not to study the motion-picture and television 
industries but I did learn incidentally a little about them. 

Two of the outstanding attractions at our exhibit were the 
Circarama show, the 360° motion picture which was shown at 
Brussels but which at Moscow had some added sequences of 
Washington scenes which were excellent. The whole Circarama 
show is a thrilling presentation of the United States. The prints 
were too dark but I doubt if this bothered the customers very 
much. Supplementing the motion picture was a periodic pro- 
jection in a large hall on seven big screens of still color pictures 
showing typical Amer‘can scenes of cities, people, farms, fac- 
tories and churches. The selection of pictures was good but they 
were presented at such speed as to be a little confusing. 

It is not surprising that the picture presentations attracted so 
much attention because the motion picture is still the out- 
standing means of communication in Russia for entertainment, 
propaganda and education. Although television is becoming an 
increasingly popular entertainment medium the film industry 
is continuing to expand. There are 77,000 cinemas in Russia 
today; of these about 25,000 use 16mm film and the seven-year 
plan on which Russian industry is now working calls for the 
total number to reach 120,000 by 1965. 

The whole industry is basically responsible to the Ministry of 
Culture although each of 15 republics of the U.S.S.R. has its 
own studio and processing laboratory. These vary in size and 
importance, the major production centers being in Kiev and 
Moscow. For national distribution the film must be dubbed 
into several different languages. The Russian engineers are 
much interested in 70mm film, and based on some test films 
they have made in 70mm Sovcolor they are convinced it 
has a great future. 

The situation of our industry in Russia is interesting as al- 
most everything in that country is to us at the present time; 
but it is no potential market in the foreseeable future for the 


products we make. I would guess that our sales of motion pic- 
tures, television sets or programs, raw stock or anything else 
will be on only a token basis for many years to come. 

Fortunately for us, however, the rest of the world is much 
more receptive to the import of our entertainment products. 
In spite of exchange problems, quota restrictions and govern- 
ment subsidies, the motion picture is still pre-eminent on the 
screens of the world. Obviously the entertainment value of our 
pictures has universal appeal and the technical achievements 
contributed by our engineers are as important in, for example, 
Tokyo as they are in New York. 

Television is just beginning to spread its wings on the inter- 
national scene although amazing progress has been made in 
the last couple of years by those producer-distributors of pro- 
grams who have made determined efforts to develop oversezs 
markets. Some companies are now getting as much as 20% of 
their total gross receipts from abroad and expect to double this 
within the next five years. So far, I believe the producers of TV 
programs have not given the same attention to the possible in- 
ternational appeal of their material as the motion-picture pro- 
ducers have long been accustomed to do but apparently this hes 
not been necessary as yet. The programs which have proved 
popular in the United States are enjoying the same success in 
overseas markets. 

It is obvious then that the twin interests of our Society are 
international in scope to a greater extent than those of most 
other American industries. The achievements of members of 
this Society have had and will have in the years to come a 
tremendous impact not only here at home but on millions of 
people in other lands. Therefore, this places all the more on 
you the responsibility for seeing to it that our engineering 
keeps up with the challenge of the Space Age and that Arreri- 
ca’s position in the international world of entertainment con- 
tinues to be one of leadership. Moon shots and manned flights 
into space have great boxoffice attraction, and will continue to 
until they become commonplace, as they will doubtless do one 
day. Thirty years ago Lindbergh’s transatlantic flight was the 
newspaper story of the year, but today the only transatlantic 
flight which could make the papers would be one which didn’t 
get there. 

I am not suggesting, however, that you should set your goals 
at competing with rockets and satellites nor can you 2fford the 
costly trial-and-error approach that has, perhaps necessarily, 
characterized our efforts in this field. Space engineers have 
access to the taxpayers’ money which we in the entertainment 
business do not and I hope never will. What I do think we can 
learn from this fascinating world of astronautics is that there are 
no limits to the accomplishments of men’s minds — no bound- 
aries or obstacles which cannot be overcome if we have the will 
to do it. Many of these incredible developments have been 
forced on us by the sheer necessity of survival. To a very con- 
siderable extent fear has been the driving force which hes 
pushed us forward and fear is not a good master. 

Fortunately you have other motivations 2s motion-picture 
and television engineers — pride in your profession, pride of 
achievement and, I am sure, a determination to keep this 
country ahead in your chosen field. You have great inspiration 
in the miracles of present-day scientific achievements. I am 
confident that the members of this Society will fully measure 
up to the challenge of the Space Age. 


Curtis: Engineering in the Space Age 
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Electronic Composites 


in Modern Television 


Various methods of “‘insetting’’ or creating a composite of subject and background 


in television have been developed. Chroma-Key uses a highly saturated color 
background for live TV composites. Equipment now used by NBC is described. 


‘ie DEVELOPMENT OF special effects 
generated electronically is a natural 
part of the progress and growth of the 
all-electronic television broadcast system, 
first in monochrome and presently in 
full color. They are used for effecting 
smooth changes of scenes, transitions 
between different parts of a program, and 
providing intere;ting geometric patterns. 
More recently, the NBC-developed 
Chroma-Key electronic video inset tech- 
nique has been utilized for increased 
flexibility in televi ion program produc- 
tion. 

Television was still in the monochrome 
flying disc era when a patent application 
was filed which described a means for 
producing fade-outs, fade-in>, and lap 
made 
in changing scenes or mood 


dissolves.' This possible more 
artistry 
in contrast to the sharp breaks which had 
previously been necessary. 

A patent application filed in 1932? 
described a means of insetting the in- 
formation from one televivion camera 
into information from another camera so 
as to produce a composite result. The 
term “inset”? is used to describe the 
process whereby the brightness variation 
in the signal from a camera is used to 
delete a corresponding area from the 
picture from a second camera so that the 
first camera’s picture will fit precisely in 
the “hole”? thus created in the second 
camera’s signal. Such a facility opened 
up many new possibilities. Since the 
background material could be any kind 
of art material, e.g., stamps, post cards, 
illustrations, 
film, ete., the cost of sets could be vastly 


magazine transparencies, 
reduced and much greater freedom was 
offered the producer. 

The basic technique involves placing 
the subject material to be inset in front 
of a black background. The camera out- 
put is at pedestal or black level except 
when scanning the subject. The pres- 
ence of the black-level output is used 
to generate a potential whose polarity is 
opposite to that of the potential produced 


Presented on April 25, 1958, at the Society's 
Convention in Los Angeles by Ralph C. Kennedy, 
National Broadcasting Co., RCA Bldg., Radio 
City, New York 20, and Frank J. Gaskins, 


National Broadcasting Co., Burbank, Calif. 
This is a slightly revised version of the paper first 
published in the Proceedings of the IRE, November 
1958, pp. 1798-1807. 

(This paper was received July 2, 1959.) 
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while scanning the subject. These two 
potentials when shaped produce a pulse 
which is used as a switching means 
choosing the output of the background 
source when scanning black and choosing 
the output of the foreground or inset 
camera when it is not scanning black. 
The combination of the two video 
signals results in a composite picture 
when viewed on a kinescope. This tech- 
nique was first demonstrated at NBC 
around 1940. In the demonstration, a 
girl sitting in a chair in front of a black 
background in a studio was “‘inset”’ in a 
film showing a box seat at a race track. 

Another patent application filed in 
19378 described a more complex type 
of composite wherein three separate and 
distinct planes of depth were combined 
so as to have foreground inset into 
middle or intermediate ground material 
which in turn was inset into the back- 
ground material. 

To understand how such a technique 
might be used, the following explanation 
is offered. A film of the front of a sidewalk 
cafe in Paris showing people entering and 
leaving is the background. A group of 
actors seated at a table is placed in front 
of a black background in the studio. 
This middle ground subject matter is 
picked up by a studio camera and elec- 
tronically inet into the background film. 
Finally, a film showing autos, bicycles, 
trucks, etc., moving along the street is 
inset into the composite formed of the 
previously described intermediate and 
background subject matter. The only 
requirements for proper constitution of 
the whole picture are: (1) that the scan- 
ning of any middleground subject matter 
must key out correspondingly scanned 
background material; (2) that the scan- 
ning of any foreground material must 
key out correspondingly scanned middle 
and background data; and (3) the timing 
of the middleground and foreground 
signals with reference respectively to the 
timing of the “‘hole”’ deleted in the back- 
ground and middleground data must be 
proper to assure minimum demarcation 
or transition between the inset and the 
background. The timing of the inset to 
correspond to the “hole’’ deleted in the 
background utilizes well known. tele- 
vision practices for timing of blanking, 
horizontal and vertical drive, and syn- 
chronizing signals in a TV installation. 


By RALPH C. KENNEDY 
and FRANK J. GASKINS 


The most difficult condition to realize 
is to reduce to a minimum the line of 
demarcation between “inset”? and the 
background. The switching action must 
be extremely fast, the transition sym- 
metrical, and the shift of the d-c axis 
between the two modes must be less 
than 1% and retain that adjustment at 
least for the duration of a particular show. 

Numerous circuits have been tried but 
it was not until 1952 that a satisfactory 
*“*switch”’ was described‘ which has made 
possible the various effects to be dis- 
cussed. The switching amplifier will be 
described in greater detail under the 
section on **Apparatus.”” 

The switching amplifier responds in 
accordance with the kind of keying 
signal fed to it. Thus, a square wave 
whose duty cycle may be varied provides 
split screen and wipe effects. Other signal 
information in proper combination can 
produce diamonds, circles, squares, etc., 
in a wide variety of geometric forms. 
The waveform generator for this purpose 
will be described under *‘Apparatus.” 

The inset technique may be extended 
for a greater number of depths or planes 
of action. However, there are certain 
problems arising from the use of this 
type of effect. One is a matter of lighting. 
The amount of light required to illumi- 
nate the black set is quite low. However, 
the light necessary on the artists is quite 
high, causing some discomfort due to 
heat. One way to circumvent the problem 
is by letting red velvet be used instead 
of black for the background material. 
The artists then use green make-up and 
garments and green illumination is used. 
Green filters are used on the cameras to 
permit use of the so-called complemen- 
tary black in contrast to the true black. 

The choice of black for gating or 
switching certain 
precautions to be exercised to prevent 
the appearance of background material 
in undesired portions of the picture. The 
artist cannot wear black clothing or have 
black hair. Neither may camera shots in 
close-ups where the performer speaks be 
utilized as the background material 
may appear through his mouth. 

Another consideration which requires 
very close attention to detail is that of 
perspective. The various depths or planes 
of action must be so proportioned in size 
that when the complete composite pic- 
ture is viewed, all components, both 
scenery and subject alike, are able to 


operation requires 


create the critical impression of depth or 
perspective to the eye. 

Two additional contributions which 
are pertinent to the present discussion 
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are covered by patent applications filed 
in 1935° and 1939. The first patent 
describes the use of geometric patterns, 
e.g., circles, stars, diamonds, etc., on 
slides placed in a slide scanner (or 
viewed by a TV camera) for generating 
keying information. The geometric 
figures may be white on black back- 
ground or vice versa. In this arrangement 
two signals, either from cameras or other 
program sources, are fed into the switch- 
ing amplifier. The signal from the slide 
scanner or a TV camera then keys one 
program source into the other in accord- 
ance with the shape of the geometric 
design in the slide scanner. 

The second patent covers the basic 
idea of using one camera to scan some 
geometric design for addition to a picture 
from some other source. The resultant 
picture would have the geometric design 
either black or white inset into the pic- 
ture. However, the unique feature is that 
the inset figure might be a small arrow 
which may be moved about in the pic- 
ture into which it is inset. With this 
facility, it is possible to point out an 
individual in a crowd such as is done 
in televising political conventions, etc. 


Chroma-Key Electronic Video Inset 


All of the methods discussed briefly thus 
far have been used primarily in mono- 
chrome television. The teachings are ap- 
plicable equally to color television and 
many are presently in use today on color 
programs. It is obvious that the com- 
plementary black approach using red 
background material and green subject 
material cannot be used for color tele- 
vision, but the use of conventional black 
backgrounds with amplitude differentia- 
tion between inserted and background 
material has been effective. 

The color signal is of such nature as to 
suggest two other methods for deriving 
the keying or switching data. As is well 
known, a color signal from the camera is 
actually in the form of three separate 
signals. In the colorplexer or encoder, 
these are combined in proper fashion 
together with the reference burst to form 
a single output signal. Either the signals 
at the input to the colorplexer or the 
waveform from its output may be used 
to generate a pulse suitable for switching. 

The Chroma-Key electronic video 
inset technique differs from the tech- 
nique employed in monochrome tele- 
vision in the broad sense in that differ- 
entiation between the foreground and 
background material is accomplished by 
differences in hue rather than differences 
in amplitude. A matrix and white bal- 
ance circuit used to select the proper 
hue of the background, e.g., blue, to 
generate a pulse followed by a high 
degree of nonlinear amplification, creates 
the switching signal when it is desired to 
derive it from the signals entering the 
colorplexer. The color signal analyzer 
or its equivalent is used to properly 
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Fig. 3. Waveforms to permit generating split screens on vertical, horizontal and diag- 
onal bases, circles, venetian blinds, inset squares of adjustable size and location in the 
field, and others produced by Keying Generator. 


phase to and recover the necessary 
switching information from the color- 
plexer output signal. 
Apparatus 

Lap-Dissolve Amplifiers: As has been 
apparent from the above discussion, 
there are several pieces of apparatus 
needed to create all the various effects 
which have been described. Lap dis- 
solves, fade-ins, fade-outs and super- 
impositions are effects which can be 
produced by means of the lap-dissolve 
amplifier. The circuitry of the lap- 
dissolve amplifier presently in use is 
shown in Fig. 1. Basically, the objective 
in these circuits is to provide a means 
whereby manual control is used to select 
the amount of signal from each of two 
cameras or sources of video information 
prior to their being added in a common 
impedance. At one end of its travel, the 
manual control has effectively turned 
off one camera’s output and turned on 
the other. The converse is true when the 
control is at the opposite end of its 
travel. For positions intermediate the 
output of each camera is contributing a 
fraction of its maximum and the resultant 
picture has the appearance of a double 
exposure. Placing the control in the 
middle of its travel permits half of each 
camera’s output to be seen and a super- 
position is created. Operation of the 
control slowly from one extreme to the 
other produces a lap dissolve. If no video 
signal appears at one input of the ampli- 
fier, operating the control from this 
channel to the other produces a fade-in 
and the converse action produces a fade- 
out. 


Special-Effects Amplifier: Several cir- 
cuits have been used for this type of oper- 
ation but the most satisfactory one pres- 
ently in use is shown in Fig. 2. As may 
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be seen, the amplifier is capable of 
accepting two video signals and of being 
able to switch between them at a very 
fast rate. 

In Fig. 2, one video input is through 
V4 and clamp diode V5 to the switch 
driver V6. The second video input is 
through V9 and clamp diode V10 to 
switch driver V11. The switch comprises 
tubes V7, V8, V12, V13 and V15. 
The output circuit is a feedback ampli- 
fier V2 and V3. Application of about 5 
volts of short rise time step causes the 
switch to operate and the opposite sense 
step returns the switch to its original 
mode. The rise time of the applied step 
should be somewhat less than 0.1 usec. 
The capacities in the switch are such as to 
limit its action to approximately 0.1 usec 
and the drive signal should be of shorter 
duration so as to avoid increasing switch- 
ing time. 

The signal from the camera picking up 
the subject in front of the black back- 
ground is used to operate the switching 
amplifier. This camera signal is fed into 
the “Key In” bus and is formed into a 
pulse suitable for driving the switch by 
means of V19, V20, V21, V22 and V18. 


Spectal-Effects Generator: The Special- 
Effects Amplifier can be used not only for 
insets but for producing a wide variety 
of geometric effects provided proper 
types of keying signals are supplied to the 
switch. 

A special piece of apparatus, a ““Key- 
ing Generator,” has been developed for 
producing the requisite waveforms, Cir- 
cuits are provided which produce sine 
waves, saw teeth, variable duty cycle rec- 
tangular waves of various multiples of 
field and line rate. These various wave- 


vertical, horizontal, and diagonal bases, 


807 


(1) (2) (3) (4) (5) 
(6) (7) (8) 9) (10) 
a (il) (12) (13) (14) (15) 4 
| 
* (16) (17) = (19) (20) | 

if | 
ae 
a 


Fig. 4. Demodulated video signal. 
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circles, venetian blinds, inset squares of 
adjustable size and location in the field 
and many others as shown in Fig. 3.’ 


The Chroma-Key System 


-, In reflecting upon the limitations of 
monochrome inset it becomes apparent 
that the basic problems stem from low- 
light areas resulting from low subject 
reflectance, shadows, surface contours 
and subject lighting conditions in gen- 
eral. For proper switching operation, it is 
necessary that a large brightness differ- 
ence be obtained between background 
and subject matter, and that this differ- 
ence be translated into a large video sig- 
nal increment. Thus, as has been pointed 
out earlier, extreme care is required in 
subject lighting. 

If the situation is reversed wherein the 
unlighted subject is placed between an 
evenly lighted white backdrop and the 
camera, the silhouette formed could be 
easily utilized for deriving keying infor- 
mation for the switching amplifier, and 
reflectance, motion, 


shadows, subject 


Fig. 5. Hue-dial signal. 
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etc., would no longer present a problem. 
This method would be excellent for 
creating silhouette effects but rather lim- 
ited in application. It is this silhouette 
effect, however, which when used with a 
backdrop of a particular color that gives 
rise to the possibility of Chroma-Key. 
The subject is placed in front of a brightly 
lighted backdrop of a highly saturated 
hue. The subject may wear any colors 
other than color used in the background. 

To understand how the background 
hue may be used to produce a keying 
signal, consider Fig. 4 which shows the 
vector representation of the chrominance 
subcarrier for primary and secondary 
colors in the color TV system, together 
with the corresponding chrominance 
video levels for an encoder tuned to maxi- 
mize the blue vector. Such a signal might 


be obtained by introducing the output of 


a color bar generator into the red, green 
and blue terminals of a colorplexer or 
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encoder. The encoder output is then de- 
modulated in a circuit such as a color sig- 
nal analyzer, the heart of which is a syn- 
chronous detector and calibrated delay 
line. By proper adjustment of the color 
signal analyzer, the amplitude of any 
particular color either primary or second- 
ary may be maximized either positively 
or negatively. Thus the signals for all 
colors in the lower half of the vector poly- 
gon are negative. Furthermore, it should 
be observed that black, gray, and white 
are all at zero amplitude. Hues above the 
zero line are sufficiently differentiated 
from blue to allow positive keying. This 
indicates that, assuming a highly satu- 
rated blue background, whites, grays, 
blacks, all hues in the lower half of the 
polygon of Fig. 4, as well as some low- 
saturated colors in the magenta and cyan 
region may be used a3 subject material. 

It is apparent that excellent color dif- 
ferentiation is present in the video wave- 
form for certain hues. Saturated blues 
and yellows, for example, yield positive 
and negative maximum signals respec- 
tively, thus offering a very positive color 
difference signal for keying. 

If it is desired to inset, for example, a 
yellow subject into some background pic- 
ture, place the subject before an evenly 
lighted blue backdrop and use the cam- 
era signal after encoding to produce a 
positive blue waveform to key the special 
effects amplifier. 

A second method, the “hue dial” 
shown in Fig. 5, consists of a three tap 
continuously wound potentiometer with 
two wiping contacts spaced 180° apart. 
As indicated in Fig. 5 red, green and blue 
primary signals from a low-impedance 
driving source are applied to the three 
input terminals. The output signals from 
arms A and B are connected to the input 
terminals of a differential amplifier which 
combines these into an A-B output signal. 
This signal upon further processing be- 
comes the keying signal to operate the 
switching amplifier. For equal R, G and 
B input signals, i.e., whites, grays and 
blacks, there is no current flow in the 
arms A and B and the output is zero for 
all positions of A and B. However, when 
the camera is scanning, for example, a 
highly saturated blue area, the input to 
the potentiometer is R = 0,G = 0, and 
B = 1. Proper positioning of arms A and B 
results in a maximum output signal of +1. 
The amplitudes for other primaries and 
secondaries are listed below for blue maxi- 
mized. 


Red R 1,G 0, and B 

Magenta R = 1,G = 0, and B = 1 
Green R = 0,G = 1, and B = 0 
Cyan R = 0,G = 1, andB = 1 
Yellow R = 1,G = 1,andB = 0 
Red Signal Amplitude —0.5 
Magenta Signal Amplitude +0.5 
Green Signal Amplitude —0.5 
Cyan Signal Amplitude +0.5 
Yellow Signal Amplitude — 1.0 
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This method of hue selection for de- 
veloping the keying signal is much more 
desirable than using the encoded signal. 
The difficult delay problems associated 
with the latter are nonexistent and the 
apparatus is simpler. At present, the 
“hue dial’’ is used in all NBC Chroma- 
Key equipment. 


Processing of Matrixed Signal 


In early versions of Chroma-Key 
apparatus, the matrixed signal was 
simply amplified, delayed, and applied 
directly to the switching amplifier. How- 
ever, it has been found that in some in- 
stances this procedure has had to be 
modified in order to realize optimum per- 
formance. Since the switching amplifier 
must switch in intervals of 0.1 usec, the 
signal causing it to operate must be a 
rectangular pulse having short rise time 
and a flat top. Experience showed that 
some camera tubes had landings which 
bowed and thus caused unreliable keying 
action on the edges of the picture. A tube 
having flat landing has constant output 
over all of a flatly lighted surface. It be- 
came apparent that additional signal 
processing was necessary to assure opti- 
mum operation. One technique which 
has been adopted is gamma stretching so 
as to raise the desired gating data as far 
above the remainder of the signal as 
possible. The desired signal is stretched 
6 to 8 db above its normal value. 


Chroma-Keyer 

Figure 6 is the circuit diagram of the 
Chroma-Keyer. Emitter followers are 
used at the input of the encoder to feed R, 
G and B camera signals to the keyer 
A dual ganged, continuously 
rotatable, tapped potentiometer forms the 
matrix. The two signals from the A and 
B arms of the potentiometer are ampli- 
fied in an RCA 12AX7 amplifier. The 
signal is fed to an RCA 12AU7 differen- 
tial amplifier where all luminance com- 
ponents are balanced out. A WE417A 
tube amplifies the signal and applies it to 
the clamped grid of a WE404A tube used 
as a gamma stretch or nonlinear ampli- 
fier. Two RCA 6BQ7 tubes form a feed- 
back amplifier output circuit. Three 
RCA 6BZ7 tubes are used to control the 
delay and width of the clamp pulses. Two 
Sylvania 1N34 germanium diodes rectify 
a portion of the 6.3-v filament current to 
provide 1.75 v d-c at 5.5 ma to power the 
transistor emitter followers. 

The output of the Chroma-Keyer is 
approximately 0.7 v_ peak for highly 
saturated color bars. The level is about 


proper. 


0.3 to 0.5 v for the usual camera output 
for a well illuminated highly saturated 
blue background. Figure 7 shows the 
Chroma-Keyer waveforms for various 
adjustments. 


Scenic and Lighting Requirements 


Since so many factors tend to influence 
the overall end result in a color compo- 


Fig. 7. Chroma-Keyer waveforms. 


From top to bottom: Properly adjusted 
unit showing cyan and magenta at one- 
half amplitude and blue at full amplitude 
with white balanced to zero. Matrix 
properly adjusted and white balance mis- 
adjusted. Matrix improperly adjusted with 
white balanced to zero. 


site, it is felt necessary to try to discuss 
the esthetic factors as well as the purely 
technical. 

The success or failure of Chroma-Key 
depends to a large extent upon lighting. 
The set used for the inset portion of the 
composite picture, i.e., the blue area be- 
fore which the artist performs, must be 
very flatly lighted. If the full length of the 
artist is to be inset, the floor as well as the 
backdrop must be blue and very flatly 
lighted. This requirement must be met 
for all conditions. Full skirts on dancers 
cast shadows on the floor which may 
cause keying action with consequent loss 
of the legs of the dancer. It is for this rea- 
son that side lights and strip lights on the 
floor are highly desirable. It has been 
found that about 400 to 500 ft-c of light 
is necessary over the whole area to be 
inset. 

It should be appreciated that the light 
on the subject itself should be completely 
independent of the background lighting 
requirements. The subject may be com- 
pletely unlighted so that only a silhouette 
results, lighted on one side only, or any 
other way to meet the requirements for 
dramatic effect so long as it does not cast 
strong, hard shadows on the background. 

With the above lighting requirements, 
it is obvious that the larger the set the 
greater the difficulty one must expect. 


From top to bottom: Insufficient blue 
stretch. Excessive blue stretch.. Properly 
adjusted blue stretch. 


This is especially true for dancing and 
other forms of rapid motion. The largest 
set which has been used thus far was 20 
ft high and 56 ft wide, but only one person 
was on the set walking slowly toward the 
camera. More flexibility is realized with a 
set about 12 ft high and 20 to 25 ft wide. 

It should be realized that there is a 
very definite limitation on the size of a set 
which is a function of the television sys- 
tem itself. The larger the set, the further a 
camera must be from the subject. In 
other words, the larger the set the smaller 
will the subject appear. Since the transi- 
tion interval between the background 
and inset material cannot be any less than 
approximately 0.1 usec due to the band- 
width of the televi ion system itself, the 
subject must be several times that inter- 
val in width at its narrowest part, e.g., an 
arm or leg. In other words, the line of 
demarcation around the subject is of 
sufficient width to effectively limit the 
minimum size which a subject may ap- 
proach. 

The color of the paint used on the 
background and floor; and the care 
which it must be given are both very im- 
portant. Only water soluble paints are 
used and these have very low light reflec- 
tance. The color of the paint should be 
very highly saturated and should be as 
close to a primary color as_ possible. 
Since the subject to be inset is usually a 
person, the color of the paint should be as 
unlike flesh as possible, from the color 
television system point of view. This is 
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Fig. 8. Range of latitude and effects possible with Chroma-Key. 


the reason why blue has been discussed 
previously. The paint which has been used 
most successfully is Iddings-Ultra Ma- 
rine Blue. It is used as it comes from the 
can with no foreign matter added. This 
means that no other paint, thinner, or 
pigment, even white, may be added. Ex- 
perience has shown that even the addi- 
tion of white paint can be disastrous. 

The care of the painted surface is also 
very important. Actually, the painted 
surface is quite fragile since it is water 
soluble. Dust from shoes alters the color 
sufficiently to cause tearing of the inset. 
Shoe soles should be washed and the floor 
surface should be repainted after each re- 
hearsal. If dancing or other excessive ac- 
tion is to occur, the surface should be dry 
mopped between numbers during the 
show. 

Obviously blue cannot be used for all 
purposes. If a product being advertised 
has a label with blue in it, then it must be 
placed in front of some color which does 
not occur in the label. 


Graphic Art Considerations 


The great use for the Chroma-Key 
technique is based on the wide diversity 
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of its application. No longer is it necessary 
to build a huge set of the Taj Mahal to 
produce the effect of its presence in the 
studio. A very small model, slide, or mo- 
tion-picture film can be used in lieu 
thereof and by proper proportioning of 
the camera angle widths, it is possible to 
make it appear that a person is walking in 
front of the building. 

One such sequence was made using a 
small model of the pearly gate of Heaven 
about ten inches high. One camera was 
on the gate while another camera picked 
up the subject in front of the blue back- 
ground. The effect produced as the sub- 
ject walked forward was one of walking 
through the gate. The gamut of such 
possibilities is endless. 

Films afford a tremendous variety of 
effects. Film of waves breaking on a shore 
has been used as background material 
with the inset subject walking on the 
beach. Another film of a stretch of road 
with curves, etc., has been used for back- 
ground with the inset subject riding a 
bicycle along it. In addition to models 
and film, magazine illustrations, posters, 
post cards, transparencies, slides and 


stamps are all suitable for background 
material. 


Artist’s Effects 


No discussion of the Chroma-Key tech- 
nique would be complete without a con- 
sideration of the subject, artist, or per- 
former and his effects. Experience to date 
has shown that blue eyes are not a source 
of trouble even though the blue back- 
ground is used for generating the keying 
signal. : 

Clothing can be a very difficult prob- 
lem especially sequins and jewels. They 
tend to break white light into a con- 
tinuous spectrum and the blue then 
causes keying. The same results have 
been noted for white patent leather, 
white satin, diamonds, and other forms 
of jewelry. Satin and patent leather may 
be powdered to reduce glare. Obviously, 
blue clothing is impossible. The same 
situation would exist for other back- 
ground colors should they be used. It is 
felt that all sequences or numbers which 
are to use the Chroma-Key technique 
should be given full dress rehearsal from 
the beginning. 
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Conclusions 

While it is too early to predict the ac- 
tual savings in set construction, painting 
and lighting, it is evident that Chroma- 
Key represents a powerful technique for 
color television. So far, it has been used 
on a number of programs including 
Perry Como Show, George Gobel Show, Steve 
Allen Show, Standard Oil Co. 75th Anniver- 
sary, Hit Parade, Matinee Theater, and 
many others. Additionally, numerous 
tests and experiments are being carried 
on to explore further all possible applica- 
tions and limitations. 

Figure 8, printed here in monochrome, 
was in four colors for the oral presenta- 
tion to show in a small way the range of 
latitude and the startling effects which 
may be realized with Chroma-Key. 
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Interconnection of Studios 


for Video-Tape Recording 


The video interconnection of separate studios and tape centers is accomplished 
with wideband channels similar to those supplied to broadcasters and closed- 
circuit users. The art has progressed to a point where pictures can be transmitted 
for thousands of miles, when local and intercity facilities are combined. The local 
cable facilities are supplemented with portable microwave systems to care for tem- 


porary and occasional demands for service. 


Rin Presipent of the Film Produc- 
ers Association of New York, Nathan 
Zucker, was recently quoted in the 
press* as saying that film producers are 
more intrigued with video tape and its 
potential than is any other group. Tape 
is one of the many tools that producers 
can use to achieve their objective of out- 
standing pictures for television broad- 
casting. 

rhe film producer who plans to add 
tape is faced with new problems of space, 
cost, operation and administration. In 
some cases, the decision may be to divide 
the equipment, placing TV cameras on 
his present stages and tape machines at 
some remote point. The video intercon- 
nection of separate studios and tape 
centers is the subject of this paper. 


Historical Background 
Many years before television, the Bell 


A contribution submitted on October 21, 1959, 
by R. W. Gast, New York Telephone Co., 140 
West St., New York 7. The substance of this 
paper was presented on October 19, 1959, to the 
Film Producers Association of New York. 

* New York Herald Tribune, Sept. 13, 1959. 


Telephone System was providing high- 
quality circuits to the broadcasting and 
recording industries for transmission of 
music and speech. These audio circuits 
ranged from short lines between studios 
in one city to extensive nationwide net- 
works. When _ television broadcasting 
started, the telephone company began to 
provide a similar type of service to 
transmit picture information. A few 
wideband TV circuits for broadcasters 
were in operation as far back as 1938. 
After World War II, as commercial 
telecasting grew, the Bell System’s serv- 
ice expanded until today there are many 
thousands of miles of video network lines 
crossing the country, as illustrated in 
Fig. 1. These routes provide service to 
hundreds of broadcasting stations. 

The media of television inspired many 
nonbroadcast applications, and the same 
kind of facilities are being used to 
supply channels for special closed-circuit 
applications such as to audiences in 
theaters, hospitals, schools and_ hotels, 
and for many types of business use. 
In large cities such as New York and 
Los Angeles there are hundreds of local 
video channels, some connecting with the 


Credit is also due those in the NBC 
Scenic Design and Graphic Art Depart- 
ments for valuable suggestions. 
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By R. W. GAST 


nationwide networks and others inter- 
connecting points within the same city. 

Figure 2 shows some of the principal 
video routes in New York. Telephone 
buildings strategically located through- 
out the city form the backbone of a 
special cable system. From each tele- 
phone building other special cables not 
shown extend to buildings served in the 
vicinity. The heaviest concentration of 
video service exists in and around 
the midtown theatrical district where 
many broadcasting studios, hotels and 
the like are situated. Connections to the 
nationwide network are made at a 
television operating center located at 
32 Avenue of the Americas. This urban 
network of video cables has been con- 
structed to meet specific needs of those 
desiring the service. It is constantly being 
expanded to care for new lines and new 
customers. ‘ 


Video Cable 


Conventional telephone wires and 
cables are not suitable for standard video 
transmission, so it is necessary to install 
shielded lines which satisfy the stringent 
technical requirements for good pictures. 
Each line employs a pair of 16-gauge 
wires, insulated with polyethylene and 
enclosed in a double shield of copper 
tape. The video pair is different from 
coaxial cable in that it uses two wires. 
As many as 24 video pairs may be com- 
bined in a single large cable sheath, 
and the complete cable may include 
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Figure 1. 


other wires for regular telephone service. 
Externally it looks like a standard tele- 
phone cable, being built to withstand 
exposure in underground ducts and in 
buildings. 


Technical Requirements 

Video transmission is very exacting 
because the electrical signal which is 
transmitted must provide three major 
essentials: 

(1) Picture Information. The detail of the 
scene being transmitted is furnished by 
the varying electrical impulses represent- 
ing each of the thousands of tiny picture 
elements. 

(2) Synchronizing Information. The start- 
ing point for each line and field must be 
indicated to keep the many picture ele- 
ments in the same relative position as 
they were in the original scene. 

(3) Color Information. If a program in 
color is involved, the teleVision signal 
must also give information relating to 
the proper hue and intensity. 

To meet these requirements and trans- 
mit the video signal faithfully, the line 
facilities must be capable of carrying a 
very broad band of frequencies in order 
to provide picture information corre- 
sponding to the fine detail in the tele- 
vised scene. The local channels normally 
used have a bandwidth nominally from 
60 cycles/sec to 4 mc/sec. Throughout 
this band all frequencies must be trans- 
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mitted equally well; in other words, the 
channels must have a “flat character- 
istic.” 

Another consideration is ‘“‘phase” or 
time delay. The various elements of the 
signal must maintain their relative posi- 
tion; components of the complex signal 
which start out together must reach their 
destination at the same instant, otherwise 
there would be distortion in the picture 
or, if color were being transmitted, pos- 
sibly the wrong hue. The facilities must 
be “linear,” that is, changes in the signal 
at the distant end must be in proportion 
to those at the input, so that a correct 
range of picture brightness, gray scale, or 
depth of color will be maintained. 

Lastly, the line facilities must be in- 
sensitive to electrical interference which 
would cause picture noise. A_ picture 
may be impaired by electrical disturb- 
ances of extremely small value, sometimes 
only one millionth to one ten-thousandth 
of the strength of the video signal. As 
those in the film industry know so well, 
the human eye is amazingly sensitive 
to the slightest imperfections. 

So far only technical requirements 
have been discussed. Another considera- 
tion is the manner in which the inter- 
connecting lines are employed. ‘The needs 
of users vary from day to day, even from 
hour to hour. In the case of broadcasting, 
it is possible that several local circuits 
will be connected in tandem according to 


SYSTEM TELEVISION NETWORK ROUTES 


the routing desired at any given time; 
these circuits in turn become part of a 
nationwide hookup. For such an arrange- 
ment to produce satisfactory results each 


individual unit must be of the highest” 


quality and must be kept in excellent 
working order. 


MANHATTAN 
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Fig. 2. Principal video routes in New 
York. 
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Fig. 3. Typical connections to tape studio. 


The local channels provided by the 
telephone company are designed for 
broadcasting quality with thousands of 
miles of network. Consequently, these 
local channels meet fully the technical 
requirements for interconnecting video- 
tape locations with either color or mono- 
chrome operation. 


Typical Uses 


Figure 3 illustrates typical video con- 
nections between a tape studio and off- 
premise points. A production stage, a 
film location and a broadcaster’s master 
control are indicated along with some 
possible viewing points. The production 
stage requires one or more lines to the 
tape-recording center. Inasmuch as the 
facilities are capable of transmitting in 
only, a line is 
the 


one direction 
indicated in 
audition and cuing purposes. One line is 
shown from the film chain location to the 


tape studio, but here again the actual 


separate 


reverse direction for 


number and arrangement of circuits 
depends on the use intended. 

A broadcaster may want the material 
taped to originate from his network, from 
one of his local studios or from some out- 
Subsequently, the 
broadcaster audition the 
finished tape. Typical viewing channels 
are suggested to an executive office, an 


side pickup point. 


may wish to 


advertising agency and a motion-picture 
theater. Many such arrangements are 
possible. 
A2A Video System 

The shielded cable pairs with asso- 
ciated equipment form a _ transmission 
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Audition 


TAPE 


Audition 


system called A2A,t shown pictorially 
in Fig. 4. Amplifiers are necessary to 
make up the losses in the cable; these are 
placed at the sending studio, the receiving 
studio and in telephone buildings as re- 
quired along the line. A2A is designed to 
connect points up to 10 miles apart. 

It is characteristic of transmission by 
cable that the higher electrical fre- 
quencies are attenuated more than the 
low frequencies. This characteristic of 
the cable is compensated fully by equal- 
izers installed with the amplifiers and ad- 
justed for the length of line. In the A2A 
t R. W. Gast, “Field experience with the A2A 
Video System,” Elec. Eng. 76: 44-49, Jan. 1957. 
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system amplitude-frequency response is 
adjusted flat across the entire 4-mc video 
bandwidth to a very close tolerance 
(0.1 db). Another function of the cable 
equalizers is to correct for phase delay in 
the system. No adjustment is required on 
the part of the user who merely connects 
to a coaxial jack at each end. A 1-v 
composite video signal fed at the sending 
studio produces a corresponding and 
equal signal at the receiving studio with 
standard 75-ohm terminations. 

An idea of the space required for A2A 
equipment may be obtained from Fig. 5 
which shows a typical group of terminals 
installed at a studio location. The racks 
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Fig. 4. Local A2A Channel. 
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Fig. 5. A2A Equipment bays. 


are 7 ft high with 19-in. equipment panels. 
Such an installation accommodates six 
lines, three incoming and three outgoing. 
‘Transmitting terminals can be mounted 
six per bay and receiving terminals, two 
per bay. The power supplies occupy the 
third bay. Where only one or two lines 
are needed similar equipment may be 
provided in smaller cabinets. At the 
tape center, there may be enough lines 


Fig. 7. Testing equipment for local video channels. 
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Fig. 6. Test positions and jack fields at a large installation. 


to warrant special test positions similar 
to those in Fig. 6. 

These facilities should be located 
within 100 or 200 ft of the studio control 
room, to which they are connected by 
means of flexible coaxial cables. Workin ¢ 
space is needed on both sides of the rack 
including enough room to set up portabk 
testing equipment. Figure 7 shows the 
array of test gear comprising signa! 


generators, precision meters, monitor 
and oscilloscope; also sets for checking 
transmission of color information. Space 
for telephone company facilities should 
be discussed in the early stages of plan- 
ning. When an existing studio is being re- 
inodeled considerable ingenuity may be 
called for to arrange a suitable and ade- 
quate location. 

Substantial ccnstruction is often in- 


Fig. 8. Microwave truck. 
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volved in placing the initial cable in a 
building and installing the terminal 
equipment. However, once these facilities 
are in place it becomes relatively simple 
to rearrange individual lines. 
Temporary and Occasional Service 

In connection with the provision of 
video channels there are two basic types 
of requests. These are for connection of 
circuits which will remain in operation 
for extended periods of time and circuits 
which are temporary. Obviously it may 
not be practical to install the elaborate 
facilities just described for a single day’s 
use ; also it would not be possible in many 
cases to meet a close service date. Some 
other arrangement is needed to supply 
temporary service, and for this purpose 
microwave radio equipment is often use- 
ful. Figure 8 shows one of the familiar 
parabolic microwave antennas operating 
on the roof of a specially equipped tele- 
phone truck. Basically, a microwave link 
consists of a highly directional radio 
transmitter and receiver. The radio 
waves are focused into a narrow beam, 
which travels in a straight line and 


requires a clear line of sight between 
the sending and receiving ends. 

Within the confines of a city, use of 
microwave is somewhat restricted due to 
obstructions lying in the air path, diffi- 
culties in securing permission to place 
equipment on buildings and a limit to 
the number of clear radio channels. 
The telephone company has established 
microwave terminals on high vantage 
points such as the Empire State Building 
in New York and Mount Wilson near 
Los Angeles, facilitating the use of micro- 
wave for temporary service. Many of the 
remote pickups for the broadcasting com- 
panies are established in this manner. 
Costs 

The Bell System companies in the con- 
tinental United States offer standard 
local channels for video transmission in 
connection with television viewers on 
either a monthly basis or an occasional 
service basis. Rates are based on a 
monthly charge plus a mileage charge. 
Construction charges can apply under 
certain conditions which must be deter- 
mined in each specific case. 


Summation 


The interconnection of studios for 
video-tape recording is accomplished 
with wideband channels similar to those 
furnished to broadcasters and closed-cir- 
cuit users. The art has progressed to a 
point where pictures can be transmitted 
for thousands of miles, when local and 
intercity facilities are combined. 

Substantial networks of special local 
video cables have been built up, es- 
pecially in New York and Los Angeles. 
These can be extended to serve the needs 
of additional users. The cable facilities 
are supplemented with portable micro- 
wave systems to care for temporary and 
occasional demands for service. 

New service locations require specific 
planning and in many instances they in- 
volve substantial construction work. 
The telephone company wishes to be of 
the greatest possible assistance, and to 
this end telephone people should be con- 
sulted in the early stages of planning. 
Thus the interconnecting channels can 
be tailored and installed according to 
individual needs. 


Gamma Radiation Insensitive 


Television Camera Lenses 


Vidicon and image-orthicon types of television camera lenses have been designed 
to utilize only those ‘‘non-browning”’ optical glasses especially developed to main- 
tain their transparency in gamma-radiation fields. The optical and mechanical 
characteristics of these lenses as well as the performance test data are described. 


GREATLY accelerated nuclear 
development programs of the past decade 
have presented many critical problems 
to the scientific profession. The optical 
industry has not been disassociated from 
the uniqueness of these developments, 
particularly those relating to the obser- 
vation and recording of activity within 
fields of radiation. 

Numerous specially designed _ peri- 
scopic-type viewing systems have been 
fabricated to permit observation through 
the massive barriers required for the 
shielding of radiation fields. In addition 
to these specialized optical viewing sys- 
tems, remotely operated television cam- 
eras located within the radiation area 
also permit observation of the activity 
in these hot chambers. 

Although the use of periscopic-type ob- 
servation systems or remotely operated 


Presented on May 8, 1959, at the Society’s 
Convention in Miami Beach by John D. Hayes, 
Bausch & Lomb Optical Co., Rochester 2, N. Y. 
(This paper was received on August 3, 1959.) 


TV cameras is not unusual or particu- 
larly unique, their application to areas of 
gamma radiation presents special prob- 
lems. Not the least of the problems asso- 
ciated with such observations is the fact 
that all types of optical glass become 
colored when exposed to such radiations. 
The degree of coloration varies from glass 
to glass; however, it may in general be 
said that all types of glass color to such an 
extent that they are rendered virtually 
useless as windows or optical elements 
when exposed to gamma radiation of the 
order of about 10° roentgens.! 

This dosage of 100,000 roentgens is 
well above the 500- to 600-roentgen 
range lethal to mankind, yet below the 
10° (1,000,000) roentgens used in food 
sterilization work. From a_ practical 
standpoint 10” roentgen radiation is 
about the maximum that has been pro- 
duced to date. 

The coloration of glass exposed to such 
radiation is of a temporary nature and 
will fade upon removal of the optic from 
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the field of radiant energy. Acceleration 
of this bleaching action is induced by the 
application of heat or exposure of the 
affected element to either ultraviolet or 
visible light. However, such a bleaching 
process can hardly be considered a feas- 
ible working solution to the problem of 
the coloration of optical glass. The need 
for a practical solution prompted the 
development in 1954? by Bausch & 
Lomb of a series of five optical glasses 
insensitive to gamma radiation (Table 
I). These cerium-bearing glasses main- 
tain their transparency and usefulness up 
to about 10% roentgens cobalt-60 gamma 
radiation as indicated by recent tests. 
The greatest coloration found at this 
field was with the 649338 glass. 
Inasmuch as the cerium introduced to 
prevent coloration induced by gamma 
radiation also creates a coloration of the 


Table I. Bausch & Lomb Radiation- 
Insensitive Optical Glasses. 


Designation 


517645 
541599 
573574 
617366 
649338 
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glass, a delicate balance of ingredients 
must be maintained. In either instance 
the coloration is yellowish, resulting in 
the absorption of the blue region of the 
spectrum. As is indicated from the typi- 
cal data presented in Table II, some 
sacrifice in the transmission of these 
glasses is necessary in order to achieve 
this high degree of protection, compared 
with the transmission of similar unpro- 
tected glasses not subjected to radiation. 
However, it is also evident that when ex- 
posed to 10° roentgen; gamma radiation 
these new glasses represent a significant 
improvement in transmission. 

In a typical remote television installa- 
tion for the observation of a reactor, 
three items of glass have a profound 
effect upon the results, namely, the lights 
used for illumination, the television cam- 
era lenses and the camera pickup tube. 
Rapid and substantial coloration of the 
lights may be expected because of the 
use in their manufacture of heat-resistant 
glass which is extremely sensitive to radi- 
ation. The camera lenses and pickup tube 
may also be expected to suffer coloration 
and loss of transmission. Inasmuch as the 
pickup tube face is relatively thin in com- 
parison with the other optics, it will in 
general exhibit the least coloration and 
have the minimum loss of transmission. 
However, since it is not uncommon for 
remote TV equipment to be rendered 
useless because of the magnitude of these 
transmission losses, it is necessary that 
ways and means be found to effectively 
reduce these losses due to coloration. 

It is in this connection that a series of 
lenses has been developed for use on vi- 
dicon- and orthicon-type cameras. These 
lenses utilize optical elements made of 
only the non-browning glasses. This 
series of six lenses, Table III, for televi- 
sion cameras ranges in focal length from 
18mm to 152mm and from //2.5 to f/4. 
This series thus extends from wide angle 
to telephoto and is of sufficient speed to 
permit the remote viewing of most in- 
Stallations without resort to excessive il- 
lumination levels. 

The importance of a series of lenses in 
lieu of a single lens for these reactor appli- 
cations can be appreciated upon consid- 
eration of the field coverage of the var- 
ious lenses. For example, at a distance 
of 10 ft the image reduction on the tube 
face varies from 168 times for the 18mm 
lens to 19 times for the 152mm lens. The 
field coverage of the various lenses varies 


Table II. Transmission of Protected and 
Unprotected Glasses; Thickness, 1 cm. 


Zero Radia- 106 Roentgen 
tion, % Radiation, 


\ Unpro- Pro- Unpro- Pro- 
(my) tected tected Glass _ tected tected 


400 91. 82. 517645 r 64. 
500 91. 90. 


5 86. 

91. 35.0 88. 
541599 0 
“ 0 
8 


#3. 
36. 


617366 


649338 


Table III. Radiation-Insensitive 
for Vidicon-Type Cameras. 


Focal 
Length, 
mm_ {f/No. Horiz. 


Total Angular Coverage 
Vert. Diag. 


2.6" 
34.5 


Based upon format size of 0.500 in. by 
0.375 in. 


at this same object distance from an area 
84 in. by 63 in. for the 18mm lens down 
to one of about 9} in. by 7} in. for the 
152mm lens. 

The lens type found most adaptable to 
the use of the non-browning glasses was 
of the well-known and highly suitable 
split-front triplet construction (Fig. 1), 
classified K-a by Kingslake. This gen- 
eralized design has been utilized for all of 
the lenses except the 18mm. Its construc- 
tion is ideally suited to this application 
both because of the feasibility of incorpo- 
ration of the desired glasses into the de- 
sign and because of the moderate speeds 
required and relatively small angular 
coverage needed. A highly satisfactory 
aberrational correction has been 
achieved in the design of all of these lenses 
and their use has resulted in excellent 
performance. 

For the 18mm wide-angle lens. the re- 
versed telephoto-type, T-d of the Kings- 


TUBE FACE 


Fig. 1. Basic form of the 25mm, 50mm, 75mm, 100mm and 152mm 


lenses. 
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lake classification, was chosen (Fig. 2). 
This lens essentially consists of the split- 
front rear with an afocal wide-angle 
attachment type of front. Such a com- 
bination when designed as an integrated 
unit is characterized by a high degree of 
illumination, good residual correction 
and “long” back focal length. The latter 
consideration is important when turret 
camera operations are necessary. The 
minimum back focal distance of this lens 
is 0.630 in., whereas that of the 25mm 
lens is only 0.600 in. However, both dis- 
tances are well in excess of the 0.530-in. 
minimum thatcan be accommodated ona 
C-mount type of camera. 

The high degree of correction obtained 
from these designs is illustrated by repre- 
sentative data obtained from tests upon 
electronic evaluation equipment similar 
to that described before the Society in 
1955 by Hutto.*® As discussed last year,‘ 
this type of equipment consists of a ro- 
tary scanning drum target, a photomulti- 
plier pickup and an oscilloscope. The 
square-wave flux pattern target is im- 
aged by the lens under test. This aerial 
image is magnified by a microscope of 
suitable power, analyzed by the photo- 
multiplier and presented on the oscillo- 
scope as an average square-wave response 
vs. line number. 

Figure 3 represents the test data ob- 
tained from the 18mm lens. An excellent 
average square-wave response has been 
obtained out to and beyond the reproduc- 
tion capabilities of the present-day vidi- 
con tubes. Even the full field-perfor- 
mance test data are indicative of a most 
favorable performance level. 

Despite the fact that the tube face has 
been considered in the design of these 
lenses, the overall performance level is 
generally slightly less in the tangential 
direction than in the sagittal because, as 
Cook® has pointed out, the aberrations 
introduced by the tube face are most se- 
vere in the tangential direction. For this 
reason the data presented are based upon 
the tangential response curves. 

Figure 4 presents the same type of data 
for the 75mm lens. This lens, the 100mm 
and the 152mm lenses will, if suitably 
mounted, yield a highly satisfactory per- 
formance on the image-orthicon format 
as well as the smaller vidicon format. 
This is evidenced by the response curve 
shown here at the angle of 15°, which is 
the half-angular coverage of this lens on 
the orthicon tube. 
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Fig. 2. Basic form of the 18mm lens. 
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Fig. 3. Performance characteristics of the 18mm //2.5 lens. 


The 100mm lens is optically identical 
with the 100mm //3.5 lens introduced in 
the standard vidicon-type camera series 
in 1958.4 It is to be noted that the 75mm 
lens described in that series is also of the 
split-front type and utilizes similar types 
of glasses in its design; however, because 
of the aforementioned transmission losses 
of the protected glasses, the standard 
vidicon-type lenses are not made of these 
protected glasses; and the radiation-pro- 
tected lenses are not made of non-pro- 
tected variety of these glasses. 

Figure 5 shows the protected lenses as 
mounted for vidicon-type cameras. All 
of these lenses are mounted in fixed- 
focus-type C-mounts. With the exception 
of the diaphragm leaves, all of the me- 
chanical parts are of a special aluminum 
alloy selected because of its freedom from 
long half-life elements. In this connection 
it approaches pure aluminum and its 
machinability and finishing qualities are 
favorable for manufacture. 

All of the lenses may be stopped down 
by a clockwise rotation of the iris control 
ring, thus simplifying their installation 
onto remotely operated cameras. Be- 
cause of the excessive drag created by 
click-stops requiring high torque actua- 
tion equipment these lenses are normally 
provided without click-stops. Each lens 
stops from its maximum aperture to f/22. 


Fig. 4. 


The lens elements are well recessed into 
the lens mounts, thus good light-shielding 
is provided to prevent the exposure of 
the pickup tube to stray illumination. 
Additionally, the lens elements are anti- 
reflection-coated to a ‘“‘straw color” 
which represents a film thickness appro- 
priate to the maximum transmission of 
the light in the spectral sensitivity region 
of the commonly used pickup tube phos- 
phors; namely, the blue-green. 

The three lenses exchangeable on or- 
thicon cameras, the 75 im, 100mm 
and 152mm, are mounted for adaptation 
to the orthicon camera in either fixed- 
focus or focusing mount, as required. 

With the variety of possible adapta- 
tions of these radiation-protected lenses, 
it may be said that six fixed-focus lenses 
and three focusing-mount lenses are 
available for the vidicon-type cameras; 
also, three fixed-focus and three focusing- 
mount lenses are available for the orthi- 
con camera. 
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f{/2.5, 100mm //3.5, 152mm //4. Bottom, 
left to right: 18mm //2.5, 25mm //2.5, 
50mm //2.5. 


lenses of television systems’, Jour. SMPTE, 
64: 133-136, Mar. 1955. 

4. John D. Hayes, “A new series of lenses for 
vidicon-type cameras,” Jour. SMPTE, 67: 
593-595, Sept. 1958. 

. Gordon Henry Cook, “Vidicon camera 
lenses,” Jour. SMPTE, 67: 596-598, Sept. 
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Unified Analysis of 


Depths of Field and Focus 


The depths of field and of focus contribute independently to the size of the circle 
of confusion in the viewing plane. An integrated analysis permits treating both a 
three-dimensional object space and a film surface that does not conform to the 
curvature of the image field, or is not smooth. The investigation is restricted to a 
symmetric lens in order to avoid complications concerning the size and location of 
entrance and exit pupils. In a design problem the following quantities are assumed 
to be specified: (1) the depths of field and of focus, as defined by the nature of the 
object surface and tolerances in the film plane; (2) the overall magnification be- 
tween the object and the ultimate image for viewing purposes, as well as the 
acceptable size of the circle of confusion in the final viewing plane; and (3) the 
aperture setting, as indicated by the conditions of exposure. For these conditions 
the camera magnification is uniquely determined — provided that the //number 
exceeds a value of m(D, + dp’)/2c". In this equation m is the overall magnification, 
D, is the depth of the object field, dp’ is the accuracy of the lens setting, and c” is 
the size of the circle of confusion in the viewing plane. In the development, it is 
assumed that all effects are additive in enlarging the circle of confusion, and also 
occur at their maximum magnitudes. As a consequence, the worst possible case is 
analyzed, so that the design is handled conservatively. 


3 MANY INSTALLATIONS for photography 
of a cathode-ray tube, the camera body 
is in a rigid assembly which effectively 
prevents any change of position of the 
film plane with respect to a fixed co- 
ordinate system. The total path length 
may be varied by sliding the tube along 
the optical axis, and in the better equip- 
ments the lens can be focused. Pertinent 
design factors that are described in this 
paper are the following: (a) precision of 
locating the faceplate for a_ specified 
tolerance on the image magnification; 
(b) tilt of the faceplate with respect to 
the optical axis; (c) tolerance on lens 
position ; and (d) depth of focus. 


Path Length 


For photography of a cathode-ray tube, 
the total path length’ depends upon the 
means of locating the face of the tube, 
and often varies slightly when tubes are 
changed. As a consequence, it then is 
necessary to refocus the camera. For a 
camera magnification m, the optical path 
length* L is 


L=(2+m + 1, (1) 
m 


where L, is the focal length of the lens. 
The change of path length with magni- 
fication is, therefore, 


A contribution first received on June 20, 1959, 
and in final form on August 10, 1959, from 
Daniel Levine, Consulting Engineer, 3826 North 
55th Drive, Glendale, Ariz. 

* The optical path length differs from the 
mechanical path length by the separation of the 
principal planes. The magnification is taken to be 
positive, as are all distances. The standard optical 
conventions of sign which are violated by these 
definitions would introduce excessive manipula- 
tive difficulties in a treatment of depths of field 
and focus. 
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Lm? ) 


m2 


dL = dm. (2) 


so that the relative change is given by 


dL m.— 1 =) 


LC m+i\m. (3) 


The positioning tolerances for the 
cathode-ray tube are determined by the 
specification of the magnification and its 
allowable limits, in accord with Eq. (3). 
This equation is evaluated in Table I for 
selected magnifications, and a 1% 
change in magnification (dm-,) /m-. 

According to either Eq. (2) or (3), 
or the table, the path length cannot 
change in absolute value at unit magni- 
fication. This result is not unexpected, 
as the total path length cannot decrease 
below 4Z; in a camera—a distance 
required for unit magnification. To ob- 
tain the tolerance on total path lengt! 
for this case, it is best to solve Eq. (1) 
directly for the distances at the extremes 
of permissible magnification and then 
subtract from 4L,. 

For a magnification of 0.2, Table I 
shows that a 150mm lens has a path 
tolerance of almost 7.2 mm, while the 
same lens at a magnification of 2 results 
in a tolerance of only 2.25 mm. These 
numbers apply for a permissible change 
of 1% in the respective magnifications. 
It should be noted that the tolerance 


By DANIEL LEVINE 


decreases from 7.2 mm at m = 0.2 
to zero at unit magnification, and then 
starts to increase until it is 2.25 mim 
at a magnification of 2. It obviously is 
undesirable to work very close to unit 
magnification. 

Alternatively, the relative positional 
change |dL/L| may be prescribed by the 
flexibility desired for interchanging cath- 
ode-ray tubes or for variation in the 
thickness of the faceplate. For either 
of these conditions the relative change of 
magnification from the nominal value 
may be obtained by solving for dm./m, 
in Eq. (2). Of course it is essential that 
the resulting value of dm./m, be suitable 
for the application. 

In conclusion, we see that the posi- 
tional accuracy of the phosphor (object 
surface) is determined by the magnifica- 
tion and its acceptable deviation. The 
next problem concerns the location and 
tilt of the phosphor surface, as well as the 
accuracy of focusing. To introduce this 
topic, we shall consider the circle of con- 
fusion in the final viewing plane. 


Circle of Confusion 


The circle of confusion in the print or 
in the projection of a positive trans- 
parency, or indeed in the original nega- 
tive if this should be used directly, 
should subtend such a small angle at the 
viewer's eye that it appears to be a 
point.?~® If the negative is to be used in a 
flying-spot scanner, then a different 
criterion has to be applied, depending 
on the characteristics of the equipment. 

The diameter of the circle of confusion 
in the image having the form in which 
the photograph is finally viewed by eye 

other instrumentation is denoted by 
“or visual observation we shall 

.e that the standards of critical 
phowgraphy apply to a cathode-ray 
tube image, and require that the final 
picture have a circle of confusion at the 
eye of the viewer equal to 0.03 degree 
(1/1700 radian). It may turn out that 
the spot size of the tube in the final image 
is larger than the diameter of the circle 
of confusion. If this occurs, it should not 
be construed as indicating too demanding 
a figure on the circle of confusion, but 


Table I. Change of Path Length for 1% Change in Magnification. 


m 0.01 0.02 0.1 0.2 1 2 

; 0.98% 0.96% 0.82% 0.67% 0.00 0.33% 
dL 

1 0.5 0.099 0.048 0.000 0.015 
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rather as showing that the focusing 
system is not degrading the image _ex- 
cessively. In any event, it would be a 
mistake to put any great amount of 
reliance on the result, as there is a 
significant difference between the view- 
ing requirements for an ordinary scene 
and a cathode-ray tube image. Until 
more specific information is available, 
however, it is deemed best to err on the 
conservative side. 

For a normal viewing distance of 0.3 
m, the angle selected provides a circle 
having a diameter of 0.175 mm. For 
example, if a positive print is made with 
a magnification of 20, the circle of con- 
fusion in the negative has:a diameter 
c’, of 8.75 microns. If the image on the 
negative is made with a camera magni- 
fication of 0.2, the circle of confusion has 
a diameter of 43.8u in the object plane, 
provided that the lens and film do not 
also contribute to its size. The complica- 
tions introduced when the latter assump- 
tion is not valid are developed in a later 
section. 


Depth of Field 


The depth of field is the distance along 
the optical axis in the object space over 
which the quality of focus is acceptable 
for given conditions of observation. In 
Fig. 1(a) the ray that just passes through 
the entrance pupil from the far limit of 
the field crosses the optical axis in front 
of the image plane. All rays from the far 
field-point that pass through the lens lie 
within a cone that produces a circle of 
confusion of diameter c’ in the image 
plane. The disk in the object plane of 
diameter 


(4) 


is conjugate to this particular image. 

If a ray originates at each point where 
the bounding cone passes through the 
nominal object plane of Fig. 1(a) and has 
the same direction as the corresponding 
element in the cone, it will follow the 
same path to the image plane. Since the 
bounding cone cuts the object plane in a 
circle which is then imaged as a circle of 
radius c’, it follows that this circle is 
identical to the conjugate circle in the 
object plane of diameter c. Consequently, 
it is immaterial whether one analyzes the 
depth of field in terms of either the ray 
diagram of Fig. 1(a) or the disk conjugate 
to the circle of confusion in Fig. 1(b). 
In the latter diagraim it is readily seen 
that 


2 


where the nominal object plane is a 
distance p from the entrance pupil, 
which has a radius p. The distance from 
the object plane to the far field-point is 
D;. Rearrangement of this equation 
yields 


NOMINAL 
OBJECT 
PLANE 


ENTRANCE 


NOMINAL PUPIL 


OBJECT 


D; = 
22 
Figure 1(c) is employed in a similar 
manner to show that the distance be- 
tween the object plane and the near 
field-point is 


2o 


The total depth of fieldt 


therefore, 


D=D,+ Dy; 
4pcp 


= 
— 


< 2p (7) 


In this paper we shall be concerned 
with the condition c? <4p?; this limita- 
tion is reasonable for cathode-ray tube 
photography, as the circle of confusion 


+ The different expressions for depth of field 
employed in this paper are selected for their 
pertinence to our specific problem. Many 
alternative relations are to be found in the 
literature, as may be noted in the references. The 
series expansion in Eq. (7) is valid only when the 
circle of confusion in the object space is smaller 
than the lens aperture. When this condition is 
violated, the depth of the far field, Eq. (5), is 
negative, which serves to indicate that the circle 
of confusion for the far field is in reality smaller 
than the permissible value. If desired, the photog- 
rapher may then focus on a closer point, so that 
the circle of confusion approaches the acceptable 
diameter at the far field-point (i.e., at infinity). 
The range at which this occurs is the hyperfocal 
distance; thus, the hyperfocal distance may be 
defined as the distance to the nominal object 
plane in which the conjugate of the circle of 
confusion has a diameter equal to that of the 
lens aperture. When the lens is focused for this 
distance, the circle of confusion approaches its 
acceptable value for points toward the horizon, 


Fig. 1. Depth of field. 


in the object space should not exceed the 
spot size of the electron beam, and this is 
much less than the lens aperture in 
any practical application. Then 


p 
The entrance and exit pupils of a 
symmetrical lens lie in the principal 
planes,f so that for this type of lens, 
or for a simple lens, the distance between 
entrance pupil and object plane is 
(me + 1) 


(9) 


Furthermore, 

where fy is the {/number. Consequently, 
the depth of field for a symmetrical lens 
may be written as 

+ me) 


(10) 


D 

For photography of a cathode-ray 
tube, the physical factors that determine 
the depth of field required for an in- 
stallation are (a) the curvature of the 
faceplate, and its tilt relative to the 
optical axis; (b) uncertainty of the posi- 
tion at which the faceplate is inter- 
sected by the optical axis; and (c) error 
in the distance scale or in the lens focal 
length, or equivalent error in the focusing 
process.§ Our interest is in the worst 
conditions, so that we shall assume that 
the distance errors under (b) and (c) 
are not compensatory. The first two 


t Ref. 5, p. 73. 
§ Several factors that may contribute to errors 
of the third type are described in Ref. 1. 
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elements may be combined into the 
depth of the object surface D, while the 
third constitutes an additional term which 
we may denote by dL. When the focal 
length is correct, the equation for the 
image distance is 


=(1 + m)Ly 
whence 
dp’ = Lydm, (12) 


which may be substituted into Eq. (2) 
to obtain an alternative expression for dL, 
m2 — 1 
dL = (13) 
In this equation dL is the change of 
distance between object and image planes 
caused by an error in lens setting dp’. 
When the camera magnification is less 
than one in absolute value, Eq. (13) 
shows that a decrease in the lens-to- 
image distance p’ increases the total 
path, since the righthand side is the 
product of two negative factors. With the 
relation for the change of path length 
because of erroneous positioning of thé 
lens, the total depth of field required for 
the worst case may be expressed as 


D= D, + |dL| = + 
1 | 

(14) 

Equations (11) and (14) are different 

forms of expression for the same quan- 

tity. The latter depends upon tolerances 

within the optical system, while the 

former is a function of the optical pa- 
rameters. 


Definition of 


In optical theory, the depth of focus 
is the maximum permissible displace- 
ment of the film from the plane of true 
focus when the object lies in a plane 
perpendicular to the lens axis." In 
photographic practice, however, it often 
is defined as the image space conjugate 
to the limits on the depth of field. 
Neither of these definitions is pertinent 
to the present problem where both object 
and emulsion have dimensions in depth 
because of tilt, buckling and curvature. 
Furthermore, no part of the object and 
emulsion surfaces need be in conjugate 
planes. 

In the image plane, the circle of con- 
fusion has a diameter c’ = m.c provided 
that the emulsion lies in a perfect plane. When 
this is not the case, there are at least four 
different circles of confusion in the optical 
system: 

(1) The equivalent disk in the nominal 
object plane of diameter c 

(2) The image of this disk in a perfect 
image plane, 


c’ = mec (15) 


" Ref. 5, pp. 77-79. 
| Ref. 3, p. 7, and Ref. 2, p. 85. 


Levine: 


(3) The larger circle of confusion c’, 
in the real emulsion resulting from tilt 
or warpage of the image plane or curva- 
ture of image field, 


= (16) 


(4) The circle of confusion in the final 
form that the photograph is applied, 


= me’, (17) 
where m, is the magnification between 
the negative and the final image. Thus, if 
a positive print is prepared, m, is the 
enlargement of the negative. Or if the 
image is projected onto a screen, m, is 
the magnification of the image on the 
viewing surface.** This diameter c” is the 
critical one for the observer, as described 
in an earlier section. 

Since 
mec’, = mkc'’ = (18) 


the depth of field may be expressed as 


2c"fx(1 me) 


D ar (19) 
The overall magnification 
m = mm, (20) 


permits writing this equation in the 
alternative form 


2" fy (21) 


me 


Although Eq. (21) has been derived 
for a symmetrical lens, it is a good 
approximation for all but very unsym- 
metrical lenses when the magnification 
is greater than perhaps 0.5. Since a sym- 
metrical lens is often used when the 
magnification is near unity, the practical 
limitation is most likely to arise in 
macrophotography with an unsymmetri- 
cal lens. 


Depth of Focus 


The significance of the quantity & is 
developed by means of the sketch of Fig. 
2(a), which shows the nominal film plane 
at p’ and the image of the near field- 
point at p’,. Actually the film emul-ion 
may be at p’,,, so that the circle of 
confusion is increased in diameter, and 


— _ — _ — P'ne 
c'(k — 1) 


** In relatingc” andc’, only by the magnification 
of the enlargement process, we are assuming that 
no degradation in quality occurs after formation 
of the initial image. In ordinary motion-picture 
projection this is far from the true state, as de- 
scribed by Borberg in Ref. 6. The additional 
generality required for such systems is obtained 
by writing Eq. (17) asc” = km,c’,,where k, > 1. 
As the interpretation of &, is similar to that of k, 
its omission here permits of a simplified presenta- 
tion. Furthermore, each application with 
different means of utilizing the initial negative 
requires its own set of k’s, so that inclusion of k, 
would not cover all possibilities. Since any 
specific illustration constitutes a routine extension 
of the problem with only one k-value, there is no 
difficulty in analyzing other cases. 


NOMINAL 
IMAGE 
PLANE 


(a) 


(b) 


Fig. 2. Depth of focus. 


or 


= 1)D", (22) 
where D’, is the image space which is 
conjugate to the object space of D,, 
in Fig. 1(c). Thus, for k = 2, the emul- 
sion is as far in front of the nominal 
image plane (in some places) as the near 
field-point conjugate is beyond this 
plane. 

When the positional deviation of the 
emulsion is in the opposite direction, 
the circle of confusion of the far field- 
point is increased, as illustrated in Fig. 
2(b). Now 


ec’ —1) 
and 
p'te —p' =(k— — p's) 


=(k—1)D'; (23) 


where p’, is the image point conjugate to 
the far field-point, and D’, is the image 
space which is conjugate to D, in Fig. 
1(b). When & is equal to 2, the emulsion 
‘is as far beyond the nominal image plane 
(in some places) as the far field-point 
conjugate is in front of it. 

In general, when the near and far 
field-points are specified, the depth of 
focus is 
D'p = f'te — = (k — 1) f'n — p's) 
= (k — 1)D’ 24) 
where D’ is the region of the image 
space which is conjugate to the depth of 
field D. 

The depth of focus is equal to the 
distance between conjugate near and far 
field-points when the circle of confusion 
on the emulsion is twice as large as its 
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value in the nominal image plane. The 
extent of the focal region in the image 
space, even for this case, does not corre- 
spond exactly with the image of the object 
space associated with the depth of ‘field, 
as may be noted in Fig. 2. Furthermore, 
the region of acceptable focus extends 
farther toward the lens than away from 
it, as may also be observed in the figure. 
While this is correctly stated, it may be 
noted that the sketches of Fig. 2 are 
greatly exaggerated. In the Appendix 
it is shown that the ratio of the near and 
far regions of the depth of focus differs 
but little from unity [Eqs. (43) and 
(44) 

To a high degree of approximation, 
the relation between the depth of field 
and its conjugate in the image space is 


D' = m2D (25) 


as derived in the Appendix, Eq. (46). 
Substitution into Eq. (24) yields 


D'p = — 1)D (26) 


whence 
m2D 


=1+ (27) 

The explicit expression for & in Eq. 
(27) is more useful than the defining 
relation of Eq. (16) when the depths of 
field and of focus are determined by 
the application. For completeness, we 
may indicate the expression for the 
depth of focus of a symmetrical lens, 
obtained by eliminating D_ between 
Eqs. (21) and (26): 


— 1) 


” 28 
mak c"fym{1 + me.) (28) 


D's 

The utility and limitations of these 
relations are best developed by means of 
several examples. 


Example 7 


A flat-face -cathode-ray tube is tilted 
one-quarter degree relative to the optical 
axis. For a sweep length of 0.1 m (about 
4 in.), therefore, the far and near points 
of its surface are displaced 0.44 mm. 
The two surfaces of the faceplate are 
almost parallel, contributing less than 
0.1 mm to the required depth of field. 
Finally, the point of intersection of the 
optical axis with the center of the tube 
face is fixed within 0.30 mm. The sum 
of these three quantities is equal to the 
depth of field required for the object 
surface; hence, 

D, = 0.84 mm 


The distance scale on the symmetrical 
lens is calibratedtt so as to position it 
within 254 (about one thousandth of an 


tt In practice the focusing generally is accom- 
plished by taking photographs at different lens 
positions, rather than relying on a distance scale. 
In effect, we are stating that the focusing pro- 
cedure permits finding the proper location for 
the lens with a tolerance of +25y. 


inch), so that the total depth of field, 
Eq. (14), is 


D = 0.84 + 0.025|1 


m2 
For k = 2,m = 3andc” = 0.175 mm, 
Eqs. (26) and (21) lead to 


D'r = mZ2D 
(29) 


= 17. 
fy 1 2? 


Table II shows the dependence of the 
aperture and depths of field on the 
camera magnification for this case. The 
specification of a fixed value for k leads 
to a depth of focus that increases rapidly 
with the magnification. In the next 
illustrative problem, the depth of focus 
is specified, and & then is a function of the 
magnification. 


Example 2 


In the installation described above, 
the depth of focus to allow for film buck- 
ling and curvature of the image field is 
specified as 1.0 mm,tt while the values 
of the overall magnification and the 
circle of confusion in the viewing space 
are the same; i.e.,m = 3 andc” = 0.175 
mm. Tabulate and fy. The k-values in 
Table III are obtained from Eq. (27) 
and are related to the contribution of 
the depth of focus relative to that of the 
depth of field in producing the overall 
circle of confusion. Thus, for camera 
magnification of 0.2 in this problem, the 
depth of focus provides an increase of 
1720%, whereas when the magnification 
is 2 the increase is only 30%. 

The f/number is obtained from Eq. 
(21) as 


(30) 


mkD Me 
2c” \1 + 


fy = 


and is listed in the last column of the 
table. 

As the camera magnification increases 
to very large values, Eqs. (14), (27) 
and (30) become 


D — D, + dp’ (31) 
k—1 (32) 


and, therefore, 


m( dp") (33) 
In Table III the limiting value for 
Example 2 is given as f/5.0. If the ex- 
posure is limited, as in most cathode-ray 
tube photography, a larger aperture 
may be required. Then it is necessary to 
do one or more of the following, based 
on Eq. (33): 


(1) decrease the overall magnification ; 
tt A depth of focus of 1.0 mm permits the emul- 
sion to deviate +0.5 mm from the focal surface, 
since the acceptable image space is essentially 
equidistant either side of the nominal film 
surface, as described in the Appendix, Eqs. 
(47) and (44). 


Table II. Values for Example 1. 


| aL | D 
(mm) (mm) (mm) 


0.600 1.45 06 
0.075 0.92 
0 0.85 85 
0.019 0.87 45 
0.022 0.87 5.56 


(2) decrease the depth of field of the 
object surface, or decrease the 
magnitude of the tolerance on 
lens positioning ; 

(3) increase the size of the circle of 
confusion in the viewing field. 


More generally, when the aperture 
setting also is specified, the initial step 
is to verify that its magnitude exceeds 
the value of Eq. (33). If not, some pa- 
rameter must be modified, as outlined 
above. When this condition is met, then 
the tabulation can proceed as in Table 
III, and the correct camera magnifica- 
tion can be determined. The solution is 
equivalent to a graphical one, since, in 
effect, we obtain the answer by plotting 
fy as a function of the camera magnifica- 
tion. An explicit solution for the camera 
magnification can be expressed by sub- 
stituting Eqs. (14) and (27) into (21). 
This approach is more direct and elegant 
than the graphical method, but actually 
it is even more tedious of solution, and 
therefore it is only mentioned in passing. 


Summary 

The positional accuracy for locating 
an object plane, such as the phosphor 
of a cathode-ray tube, is dependent upon 
the camera magnification and its toler- 
ance, in case these should be critical 
quantities. This problem is distinct from 
that of the depth of field, where the 
emphasis is on preservation of satisfactory 
detail. 

The criterion of satisfactory image 
quality may be stated as the diameter of 
the circle of confusion in the final viewing 
space. Its size is determined by the depth 
of field in the original object space, the 
depth of focus of the camera, and the 
additional degradation in each step of 
processing, including the projection of 
the final image. For purposes of illus- 
tration only the first two contributions 
are described in detail, but the treatment 
is readily generalized for more compli- 
cated systems. 

In essence, if the depths of field and of 
focus, as well as the f/number, are 
specified for an application, then the 
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me fy 
0.2 4.2 
0.5 $.2 
1 7.9 
2 10.0 as 
3 11.2 
. Fe Table III. Values for Example 2. ARE 
me D k fn 
0.2 1.45 18.2 38 = 
0.5 0.92 5.3 14 e 
1 0.85 2.2 8.1 ee 
2 0.87 1.3 6.5 
3 0.87 6.2 
oo 0.87 1.0 5.0 
x 
7 
| 
| 
ae 
; 
via 


camera magnification is uniquely deter- 
mined, provided that the //number 
exceeds the limiting value of Eq. (33). 
This equation, as well as many of the 
others, is derived for the condition that 
the circle of confusion in the object space 
is very much smaller than the diameter 
of the entrance pupil of the optical 
system, as for photography of a cathode- 
ray tube. The formulas are not valid in 
their present forms for general photog- 
raphy, where the circle of confusion in 
the object space may be many times 
larger than the lens aperture. 


APPENDIX 


Relation Between Near and 
Far Distances 


(a) Depth of Field 
The ratio of Eqs. (5) to (6) is 


Dy; 2p + c 
Dy 2p 


so that for c < 2p, 
c 2 c 3 
(5) J 


(35) 


and for c < 2p, 


Since the second term is positive, the 
far field-distance always exceeds the near 
field-distance. 


(b) Conjugate Points to the 
Depth of Field 


In Fig. 1(c) the distance from the 
entrance pupil to the near field-point is 
seen to be 


fn = p — Dn 
op 2pp (37) 


/ 


mat 2p +c te 
while in Fig. 1(b) the distance to the 
far field-point is 


Levine: 


From the lens equation, 


2ppLys 


2e(p — Ly) — cL; 


Ly; 
ee 


the last equation reduces to 


2pp’ (39) 


22 — mc” 2p — c’ 


pn = 
Similarly, 
2ppLy 
p's pyLy 2p — 
2p 
— Ly) + Lye 
2ppm 


Dee (40) 


Then the ratio of the conjugate near 
and far distances is 


D’. f'n - 
D'; — p's 


so that, for c’ < 2p, 
D’, c’ 
c’\? c’\3 
+ (3) + 
\2 
+... 
p 2\e 
and for c’ < 2p, 
(43 
D'; + p 


The distance conjugate to the nearer 
portion of the field always exceeds that 
conjugate to the farther portion. As the 
circle of confusion in the nominal image 
plane ordinarily is only a very small 


fraction of the radius of the entrance 
pupil, 
D', = (44) 


is a very good approximation. 

The difference between p’, and p’, 
represents the region of the image space 
that is conjugate to the depth of field: 

D' = p'n — p's 
(1 
opm 20 — me 22+ wc) 
4pm*pc “| 


4p? — m2 p 


In view of the earlier statement rela- 
tive to the ratio c’ : p, the second term 
within the braces in the last line of Eq. 
(45) is generally extremely small, so that 


D' = m’D (46) 
is an excellent approximation. 


(c) Depth of Focus 


The ratio of the near and far distances 
bounding the depth of focus is obtained 
by dividing Eq. (23) into Eq. (22): 


(47) 


According to Eq. (44), therefore, the 
near and far distances are approximately 


equal. 
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A Comparison of Learning Resulting From 


Motion-Picture Projector and From 


In an attempt to standardize Military Service requirements for motion-picture 


Closed-Circuit TV Presentations 


projecter noise levels, training films at various projector noise levels were shown to 
students. The same films were also shown over a closed-circuit TV system to 
equivalent groups. A comparison of the results obtained with respect to “‘learning”’ 
is presented. Tests were made before and after each presentation. It is shown that 
the projector is the superior training device, provided low noise levels are main- 


tained. 


lL, A PREVIOUS PAPER! an account of 


the work performed to standardize the 
Armed Services’ requirements for per- 
missible noise levels of motion-picture 
projectors and still projectors used for 
described. In 
the experimental design, the study 
involved the projection of training 
films in the classrooms at the Signal 
School, Fort Monmouth, and the deter- 
mination of the reactions 
when noise emanating from the pro- 
jector was set at several levels. Control 
of noise level was made by 
covers over the projector in such a man- 


training purposes was 


student’s 


acoustic 


ner that the purpose was not apparent 
to the students. The results of the study 
are summarized in Fig. 1. It is seen that 
intelligibility increases with increasing 
“articulation index,” which is complexly 
related to both noise and frequency of 
Essentially, at constant 
frequency the “articulation index’”’ in- 
creases with decreasing noise level. 

At that time it was considered probable 
that either the projector or the closed- 


the noise. 


Presented on May 5, 1959, at the Society's 
Convention in Miami Beach by J. F. McGrane, 
American Machine & Foundry Co., Alexandria, 
Va., and Morton L. Baron (who read the paper), 
U.S. Army Signal Equipment Support Agency, 
Fort Monmouth, N.J. 

(This paper was received first on March 20, 
1959, and in final form on October 13, 1959.) 


circuit-television (CCTV) method of 
teaching was significantly superior to the 
other. This problematical assumption 
could be verified if a comparison study, 
using the same techniques, could be 
performed. Fortunately, the identical 
films used in the noise-level study were 
scheduled for presentation to other 
classes over a CCT’ system in use at the 
Signal School. Through the excellent 
cooperation of the School administra- 
tion, schedules were arranged to show 
identical film, at the same time, to 
classes over CCTV and to equivalent 
classes using motion-picture projectors. 
The classroom arrangement is shown in 
Fig. 2. It should be noted that the same 
arrangement was used in the projector 
classes and in the CCTV classes, with the 
exception that in the latter the screen 
was replaced with a 21-in. TV receiver. 


Experimental Design for the Study 


In order to conduct the study properly, 


an experimental design was worked 
out in which three variables were 
considered: (1) noise level of pro- 


jectors, (2) films and (3) groups or 
classes to whom the films were shown. 
See Fig. 3 for details of the variables. 
To reduce testing time and to stay within 
budget limitations, the variables were 
organized according to the method called 


INTELIGIBILITY 


percent sentences understood 


Fig. 1. Relationship between 


articulation index and intel- 
ligibility expressed as per 
cent of sentences under- 
stood. 
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a “Latin Square.”* This method is one 
of the simplest and most important 
designs used when it is necessary to 
make only one measurement (scores of 
the tests given the students) which 
is affected by more than one variable. 
This method, although not effecting as 
deep a coverage of the variables as 
repetition would have permitted, was 
effective. The geometrical representa- 
tion of the design is shown in Fig. 3. 

The experimental arrangement was 
as follows: (1) Six groups of subjects 
(approximately 25 per group) were 
used: three for the projector and three 
for the CCTV. (2) Each of the six groups 
saw each of the three films. (3) Each of 
the three projector groups saw each 
film at a different noise level. (4) The 
noise level of the CCTV presentations 
was constant and was below the ambi- 
ent level. (5) Corresponding projector 
classes and CCTV classes met at the 
same hour, day and week. 

The statistical method used is called 
“analysis of variance,”* which is a 
method of comparing the scatter of a 
group of scores caused by the activity of 
an experimental variable with the scat- 
ter of the scores caused by nonexperi- 
mental (“error”) factors. The sequence 
of analysis is as follows: 

(1) Pre-test analysis: * 

(a) Within projector and within 
CCTV means. 

(b) Between projector and CCTV 
means. 


students 


Speaker and proyector orvented to produce 
& some signal-to none rato 
Fig. 2. Classroom arrangement for mo- 
tion picture-projector presentation. For 
the TV classes, the screen was replaced 
by a 21-in. receiver. 
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Table I. Pre-Test Means of Scores Within 
Projector, With Different Noise Levels 
and Films. 


Noise Scores for films 

level, Capaci- Induct- 
db tance A.C. ance Totals 
65 39.3 55.0 69.2 163.5 
60 52.9 40.0 66.3 159.2 
55 41.5 41.3 72.0 154.8 
Totals 133.7 136.3 207.5 477 


Table II. Pre-Test Means of Scores 
Within CCTV, With Different Noise 
Levels and Films. 


Noise Scores for films 

level, Capaci- Induct- 
db tance A.C. ance Totals 
65 2 53.7 65.3 171.2 
60 39.0 32.2 69.7 140.9 
55 47.9 32.5 64.8 145.2 
4 199.8 457.3 


Totals 139.1 118. 


(2)  Post-test analysis: 
(a) Within projector and within 
CCTV means. 
(b) Between projector and CCTV 
means. 


We can anticipate that mean dif- 
ferences will be found; however, it is 
the “significance of this difference” 
with which we are primarily concerned. 
A 5% confidence level is presumed, 
meaning that we decided to be 95% 
certain of our conclusions. The concept 
of “significance levels” i: given in Ref. 3. 
Pre-Test Analysis 

In interpreting projector-CCTV mean 
differences for each group, the pre-test 
scores must be considered. Those students 
with high pre-test scores cannot learn 
as much as those with lower scores since 
“learning” is defined as a difference 
between pre- and post-test scores. The 
purpose of this analysis is to determine 
whether there exist two types of mean 
differences: (1) within projector and 
CCTV means; and (2) between projector 
and CCTV means. 

Clearly, the pre-test results can show 
effects neither of ‘‘noice levels” nor of 
“films.”? But the data are divided in the 
pre-test anaysis according to the groups 
which were subject to these variables so 
that pre- and _ post-test comparisons 
can be narrowed to specific variables. 
Tables I and II contain the pre-test 
means of the projector and CCTV 
groups. 

Tables III and IV contain the anal- 
ysis of variance of the pre-test means. 
In summary of these two analyses: 
No significant differences were found 
within the projector and CCTV results, 
as shown by the “significance level,” 
except for the “films” variable of the 
CCTV means. This difference will be 
taken into account in evaluating the 
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CLASSES A,B,C 
TESTS (Before film)-+++T, ,T; 
NOISE LEVEL: ,N,,N; 
SPEECH LEVEL: ---:--66db 


F3= MSC 1087 CAP 
F, = MSC 
Fo=TF 1-4653 AC 


65 db 
No =60db-B" SCALE 
= 55db 


1088 IND 


Fig. 3. Experimencal design for the tests, incorporating three variables: Classes A, B 
and C; Noise levels 55, 60 and 65 db; and Films Capacitance, A-C Theory and Induc- 


tance. 


Table II. Analysis of Variance of Pre-Test Means of Scores for Projector Method, 


Sum of Mean 


F * 


Significance 
level* 


Variable D.F.* squares squares ratio 
Noise levels 2 12.61 6.31 0.06 
Films 2 1169.18 584.59 5.379 
Groups 2 31.0 15.50 0.14 
Exper. error 2 217.35 108.68 

1430.14 


Totals 


above 0.05 
above 0.05 
above 0.05 


* Ed. Note: The reader is referred to the standard texts listed in the References and Bibliography 
at the end of the paper, for detailed definitions of the terms D. F. (degrees of freedom), F ratio and 


Significance Level 


Table IV. Analysis of Variance of Pre-Test Means of Scores for CCTV Method. 


Sum of Mean 


Significance 
Variable D.F. squares squares ratio level 
Noise levels z 179.18 89.59 6.80 above 0.05 
Films 2 1193.22 596.61 45.30 below 0.05 
Groups 2 203.60 101.80 above 0.05 
Exper. error 2 26.33 13.17 
8 1602.33 


Totals . . 


post-test results. With this one excep- 


tion, differences ari ing in the post-test 
scores are attributable directly, there- 


differences 


knowledge of the group>, but to the 
noise level and film content. 

Table V contains thé significance of 
fore, not to differences in the amount of the pre-test 


between the 
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Table V. Significance of Pre-Test Differences Between Projector and CCTV Means. 


Std. error 


Mean diff. Std. 
Groups Mean values a deviation 
Film Week db Proj. N* CCTV N* value Proj. CCTV 
Capacitance 1 60 39.3 23 39.0 20 0.3 16.0 17.3 
2 65 52.9 24 $2.2 23 0.7 5 
3 55 41.5 20 47.0 19 6.4 De 
A.C. 1 55 40.0 23 32.5 20 7.5 0 
2 60 41.3 24 32.2 23 9.1 5 
3 65 55.0 20 53.7 19 
Inductance 1 65 72.0 23 65.3 20 6.7 0 
2 55 69.2 24 64.8 23 4.4 9 
3 69.7 4 0 


* Number of students tested 


Table VI. Post-Test Means of Scores for 
Projector Method, With Different Noise 
Levels and Films. 


Scores for films 


Noise 

level, Capaci- Induc- 

db tance A.C. tance Totals 
65 14.38 1.00 —4.13 11.25 
60 30.00 21.74 5.00 56.74 
55 25.79 25.91 7.92 59.62 


Totals 70.17 48.65 8.79 127.61 


of mean Mm 
Std. error Critical 
Proj. CCTV of diff. ratio 
3.4 3.9 2 0.06 
4. 4. 
4. 
4. 3 
4. 
5. 4 
3. 3 
3 3 
4. 4. 


Table VII. Post- fest Means of Scores for 
CCTV Method, With Different Noise 
Levels and Films. 


Scores for films 


Noise 
level, Capaci- Induc- 
db tance A.C. tance ‘Totals 
65 20.2 6.3 8.3 34.8 
60 29.0 24.8 6.1 59.9 
55 25.3 21.0 6.1 52.4 
20.5 147.1 


Totals 74.5 52.1 


Significance 


Mean F 
Variable D.F. squares squares ratio level 
Noise level 2 490.81 245.41 68.74 0.02 
Films 2 646.60 323.30 90.56 0.01 
Groups 2 67.73 33.87 9.49 above 0.05 
Exper. error 2 7.14 3.57 
Totals 8 


Table IX. Analysis of Variance of Post-Test Means of Scores for CCTV Method. 


Significance 


Sum of Mean F 
Variable D.F. squares squares ratio level 
Noise level 2 110.67 55.34 2.25 above 0.05 
Films 2 490.70 245.35 9.88 above 0.05 
Groups 2 72.86 36.43 1.47 above 0.05 
Exper. error 2 49.67 24.84 
Totals 8 723.90 


projector and CCTV means. In sum- 
mary of the analysis: The significance of 
the difference between the projector and 
CCTV means is given in the “critical 
ratio” column of Table V. For a dif- 
ference to be statistically meaningful, 


the satio must be greater than 2.06. 
Since none of the ratios exceeds this 
value, each difference indicated is 


that is, insignificant. Hence, 
differences between post-test means can 
only reflect the differential effects of the 
experimental variables. 


“chance,” 


Post-Test Analysis 


In studying the CCTV post-test 
data analyses, one point should be noted: 
There is no “noise level” variable; 


yet, a “noise level’? variable is indi- 


cated in the tables. This pseudovariable 
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means that corresponding data were 
procured at the same time, i.e., hour, 
day and week, as were the data under the 
same heading in the projector tables. 
Tables VI and VII contain the post- 
test means of the projector and CCTV 
groups, in units of “delta learning,” 
post-test minus pre-test scores. 

Tables VIII and IX contain the 
analysis of variance of the post-test 
means. In summary of these two anal- 
yses: Table VIII shows that both 
noise levels and films were active, signifi- 
cant variables. Table IX shows that no 
significant effects resulted from the 
*‘pseudonoise,” film or group variables. 
Therefore, only when the projector 
was used were there significant mean 
differences attributable to films. Be- 
cause no significant differences within 


the projector pre-test results were found, 
it can be assumed that differences in 
the post-test scores are attributable to 
the experimental variables. It is as- 
sumed in this type of interpretation that: 
(1) other variables specifically 
considered (e.g., room, instructors, etc.) 
did not appreciably alter the results; 
and that (2) the methods of scoring and 
analyses are valid. It may be observed 
that the CCTV delta learning results 
showed no significant differences attrib- 
utable to the film variable. But, as pre- 
viously noted in the pre-test analysis 
summary, a bias existed. Although no 
firm conclusion will be expressed about 
this initial bias, it could have masked 
real differences in learning effected by 
the film variable. 

Table X contains the significance of 
the post-test differences between the 
projector and CCTV means. In sum- 
mary of the analysis: Unlike the pre- 
test analysis, where no significant dif- 
ferences were found, in the post-test 
analysis such differences are noted five 
times (asterisk notation). These dif- 
ferences are described in the conclusions. 


Conclusions 


The results of these analyses are more 
clearly summarized in Tables XI and 
XII. These tests indicate: 

(1) At its lowest noise level (55 db), 
the projector is superior to the CCTV 
method of presentation. 

(2) At its middle noise level (60 db), 
neither method is conclusively superior 
to the other. 

(3) Atits highest noise level, the CCTV 
is superior to the projector method. 

(4) When compared by “films, 
with noise levels held constant, neither 
method is superior to the other. 

The unequivocal conclusion drawn is 
that the projector and CCTV methods of 
film presentations do not result in equal 
amounts of learning. This conclusion is 
predicated on the reliability and validity 
of the pre- and post-tests used in the 
study. The tests and method of scoring 
have been designed as carefully as 
possible and therefore test validity may 
be assumed. Consistency of the results 


Table VIII. Analysis of Variance of Post-Test Means of Scores for Projector Method. m 
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Table X. Significance of Post-Test Differences Between Projector and CCTV Means. 


Groups 


Mean values 


Mean diff. Std. 
deviation 


Critical 


Film Week db N* 


&. 


CCTV Proj. CCTV 


of diff. ratio 


23 
24 
20 
23 
24 
20 
23 
24 
20 


60 
65 
55 
55 
60 
65 
65 
55 
60 


Capacitance 


A.C, 


Inductance 


WN 


17. 
20. 
14. 
22. 
14. 
19. 
22. 
20. 


oon 


NSW USO © 


IN 


53 
83** 
48 
95** 
77** 
54** 
41 
85 


14 
.20 
47 
.29 
41 
30 
.28 


* Number of students tested. 
** Significant difference. 


from week to week during the testing 
program lends credence to their being 
considered “highly reliable.’’ There is 
little question that both their reliability 
and validity could have been increased, 
regardless of their present merits, by 
adding more questions. 

The authors have no positive evidence 
indicating why the CCTV method does 
not produce results comparable to 
those obtained with the quiet projector. 
Educated guesses would be that any 
or all of the following caused the dif- 
ference: The smaller size of the TV 
screens, the lack of color, the lower 
resolution, eye fatigue induced by 
improper screen illumination ‘although 
the receivers were adjusted before 
each presentation) and last, but pos- 
sibly of importance, the association of 


McGrane and Baron: 


Table XI. Comparison of Projector 
CCTV Results by Noise Levels. 


Table XII. Comparison of Projector and 
CCTV Results by Films Used. 


Noise level, db 
Totals 


Projector 0 4 
CCTV 3 5 
3 9 


Superior 
method 65 60 55 


Total groups... 


television with “recreation” rather than 
“education.” 
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The Standardized 16mm 
JAN Projector 


The standardized 16mm JAN Sound Projector was established by the Projection 
Equipment Committee under Standardization Working Group 402-40E of F.S.C. 
Group 67. The transition from three different projectors used by the Army, 
Navy and Air Force to a single projector was accompanied by design improve- 
ments for the new projector. Available conversions and accessories for this stand- 


ardized projector are also described. 


p Defense Cataloging and Stand- 
ardization Act, Public Law 436, which 
was enacted by the 82d Congress and 
affirmed by the 84th Congress in Public 
Law 1028, authorized the Department of 
Defense Photographic Standardization 
Plans and resulted in the organization 
of the Projection Equipment Committee 
in February 1957. All of the Services 
were represented on this committee, of 
which Philip M. Cowett of the Bureau of 
Ships was chairman. Details of the Plans 
have been covered by Mr. Cowett in a 
previous paner (Jour. SMPTE, 66: 535- 
537, Sept. i957). 


The Committee Assignment 


The equipment to be examined by the 
Project Equipment Committee for the 
purpose of standardizing, improving and 
making it more economical was the 
16mm JAN Sound Projector used by all 
three Services. The three different types 
of the same basic projector design that 
were being used had considerable dif- 
ferences in features, finishes and appli- 
cable specifications. The differences be- 


tween these projectors were reviewed 


along with proposed improvements and 
applicable specifications. This work re- 
sulted in an improved standard projector 
which, when combined with available 
conversions and accessories, provided the 
Services with equipment suitable for 
small classrooms as well as large audi- 
toriums, reproducing either optical or 
magnetic sound. The machine could also 
be adapted for television use and to 
record magnetic sound. 


History of JAN Projector Specifications 


The specification for the JAN Pro- 
jector was written by the ASA War 
Standards Committee on Photography 
and Cinematography Z52, Subcommit- 
tee “D” in September 1943. This speci- 
fication was the basis for Signal Corps 
Specification MIL-P-14103, U.S. Navy 
Specification 18P12 and the Joint Army- 
Navy Specification JAN-P-49. Coopera- 
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tion between the Services during the 
initial development of the projector re- 
sulted in a common basic design with 
modifications to suit the special require- 
ments of each of the three Services. The 
significant differences in the three types 
of projectors that existed prior to stand- 
ardization were as follows: 

(1) The Signal Corps projector was 
designated Type AQ-2A(2); the Air 
Force, Type AQ-2A(1); and the Navy, 
Type AQ-2(1). 

(2) The color of the entire case of the 
Navy and Air Force projectors was gray, 
while the Signal Corps projector case 
was olive drab with black hardware. 

(3) The Navy specified single-branded 
6AQ5 amplifier tubes, the Signal Corps 
double-branded and the Air Force 
triple-branded. 

(4) The Air Force and the Signal 
Corps projector nameplates were reverse- 
etched aluminum and the Navy, direct- 
etched monel. 

(5) The rotary main switch for the 
Signal Corps and Air Force projectors 
was a good commercial grade, whereas 
the Navy used a_ switch developed 
especially for the Navy. 

(6) The power plug for the Air Force 


‘and Signal Corps projectors was a modi- 


fied commercial grade, and that for the 
Navy projector was a type covered by a 
Military Specification. 

(7) The Air Force did not require 
that slip-over covers for the projector be 
supplicd, whereas the Navy specified a 
gray plastic cover with a glass-fiber 
lining and the Signal Corps an olive drab 
duck cover with a sponge-rubber lining. 

(8) An hour counter was supplied on 
each projector for the Air Force and 
Signal Corps only. 

(9) The basic mechanism for convert- 
ing to complete change-over facilities 
was included only on the Navy pro- 


jectors. 


(10) The Signal Corps and Air Force 
projector wiring was fused on one side 
of the line, whereas the Navy projector 
wiring was fused on both sides of the 
line. 

(11) In general, different specifications 
were specified by the three Services 
covering such items as the projector 
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itself, finishes, lenses and lubricants. 

These three projectors, then, were the 
units analyzed part for part by the com- 
mittee, along with a number of design 
improvements, the details of which will 
be covered later in this paper. 


Problems and Procedure of Committee 


This committee had a somewhat tedi- 
ous job owing to the rather large number 
of parts involved and the complex speci- 
fications covering the equipment. The 
changes that had resulted in greater dif- 
ferences in these projectors over a period 
of years, when it was not necessary for 
the Services to standardize their require- 
ments, had to be resolved. The resolved 
changes, along with those solicited from 
industry, were submitted to Bell & 
Howell with the request that a proto- 
type mcadel be made. 

Since technical responsibility for this 
projector was assigned to the U.S. Navy, 
Bureau of Ships, testing of the prototype 
model was performed at the Brooklyn 
Naval Testing Laboratories. From the 
information thus obtained, and the detail 
changes made in the prcjector and 
accessory equipment, the applicable 
specification was then rewritten as 
MIL-P-49C, which is expected to be 
released during 1959. 

The cooperative spirit of this com- 
mittee was apparent in that agreement 
on the Standardized JAN was reached 
within one year after its inception. This 
accomplishment is an example that 
should be recognized in relation to the 
standardization possibilities that do exist 
if the responsible parties are given the 
proper authority. 


The Standardized JAN 


The differences between 
were resolved as follows: 


projectors 


(1) The type designation of the pro- 
jector was changed to AQ-2A(3). 

(2) The color of the case and painted 
castings is gray. 

(3) Amplifier tubes are single- branded, 
which is the less costly type. 

(4) The nameplate is etched monel, 
which is required by the Navy because 
of the extreme corrosive conditions en- 
countered on shipboard. 

(5) The main switch is the improved 
type developed by the Navy. 

(6) The power plug is the bladed type, 
covered by a Military Specification, 
which is more suitable for the rugged 
usage encountered. 

(7) The projector slip-over cover is 
gray duck with a sponge-rubber lining. 
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(8) An hour counter is included on 
each projector to facilitate maintenance. 

(9) Basic parts for conversion to 
change-over were not included in this 
projector. 

(10) The projector wiring is fused on 
both sides of the line to provide maximum 
safety. 

(11) Applicable specifications were 
standardized in MIL-P-49C. 


The improvements incorporated in 
the standardized JAN Projector were as 
follows: 


(1) Lubrication. All bearings were 
changed to an improved oil-impreg- 
nated, powdered-metal bearing, and the 
shuttle is oiled by a recirculating system 
capable of running for 1000 hr without 
re-oiling. Formerly, the shuttle and the 
bearings were lubricated through a 
system of oil lines; oil had to be added 
by the operator every 100 hr. 

(2) Reel-arm drive belts. The reel-arm 
drive belts were changed to neoprene- 
impregnated fabric capable of 500 hr of 
operation. These belts replace stainless- 
steel spring belts which averaged be- 
tween 40 and 70 hr of operation and fre- 
quently failed as the projector was being 
operated, necessitating an interruption 
in showing of the film. 

(3) Drive clutch. The take-up and re- 
wind drive clutches were changed to a 
spring-loaded ball to ensure positive 
drive. Formerly, these balls were actu- 
ated by centrifugal force. 

(4) Photocell. The photocell was 
changed to a germanium diode. This 
new cell has a distortion of less than 3%; 
a much higher percentage was encoun- 
tered with the lead sulfide cell formerly 
used. Its sensitivity variation is less than 
+3 db, whereas that of the lead sulfide 
cell can run as high as +20 db. Another 
advantage of this photocell is that the 
polarizing voltage can vary up to 100% 
either side of nominal without affecting 
the output level. 

This new cell, along with the necessary 
amplifier wiring changes, greatly im- 
proved the sound performance by re- 
ducing second harmonic distortion and 
simplifying amplifier adjustment initially 
as well as in the field. The initial cost of 
the germanium diode is higher, but it 
is expected that subsequent production 
runs and reduced projector manufac- 
turing costs will eventually make it com- 
parable to, or lower than, the PbS cell 
in cost. 

(5) Drive-motor resistor. The drive-motor 
resistor was changed from 150 to 100 
ohms to reduce radiated noise and in- 
crease brush life. 

(6) Projector legs. The projector legs 
were changed to heat-treated steel in 
place of cast aluminum to reduce failure 
due to severe handling and meet the 
drop test requirements of MIL-P-49C. 

(7) Magnetic conversion. Facilities for 
conversion to magnetic-optical reproduce 


Reutell: 
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Fig. 1. Front view of the standardized JAN Projector with the door open. 


were incorporated in the amplifier 
design. With this change, conversion is 
made merely by replacing the sound- 
head assembly. 

(8) Amplifier wiring. Besides being 
changed to accommodate the new photo- 
cell, the design was changed from a semi- 
fixed bias to a self-bias system to extend 
output tube life. The “B” supply filter 
was also changed to reduce the hum 
modulation in the exciter supply, thereby 
improving the signal-to-noise ratio by 
approximately 10 db. 

(9) Spares. Provisions were made to 
store a complete set of running spares 
within the projector. A set of reel-arm 
drive belts, exciter lamp, projector lamp, 
amplifier and projector fuse are stored 
on the projector door and a set of ampli- 
fier tubes, behind the removable ampli- 
fier panel. 

(10) Lens. The rear condenser lens 
retainer was revised to facilitate removal 
for cleaning. 

(11) Tube shield. A more efficient Nel 
type of heat-dissipating tube shield, 
developed by the Navy, was used to 
reduce the running temperature of the 
6AQ5 tubes; tube temperatures were 
reduced from 220 to 185 C. This change, 
along with amplifier wiring changes, 
greatly extended tube life, as was evident 
from the results of the tests of the proto- 
type unit. This unit ran in excess of 1000 
hr without changing a tube and with 
no appreciable change in sound per- 
formance. 

(12) Exciter lamp socket. An improved 
socket design was used to provide a more 
positive and safer constructicn. 

(13) Projector circuitry. The complete 
projector circuitry was revised to reduce 
radio interference and radiated and con- 
duced noise and to eliminate the necessity 
for shielding. 

(14) Hardening of parts. The shuttle- 
spring mounting bracket and the inter- 
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mediate drive-gear stud were heat- 
treated to reduce wear. 

(15) Speaker receptacle. The external 
loudspeaker receptacle was changed to 
an improved type. 

(16) Sound shaft. The sound-shaft bear- 
ings were changed from an unshielded 
type to a smaller, standard shielded 
type, and the method of spring loading 
was revised to a more positive design. 
This resulted in a more economical 
design and shielded the bearing against 
the harmful effects of dust or other 
foreign matter. 

(17) Motor brush removal. A hole was 
added to the bottom of the projector 
case to facilitate replacement of the 
motor brush. 


This completes the description of the 
changes made to effect standardization 
and to improve projector performance. 
The details for each of these changes 
were developed by the members of the 
committee and/or the Bell & Howell 
Company along with a number of other 
changes which were not adopted for 
various reasons. In the design and de- 
velopment of these changes, considera- 
tion had to be given to the available and 
proposed conversions and accessory 
equipment, to maintain standardization 
and flexibility. The standardized pro- 
jector is shown in Figs. 1, 2 and 3. 


Conversions Available 


Facilities for picture and sound change- 
over when two projectors are used can 
be incorporated in the standardized 
projector to allow the showing of a film 
without interruption. Two projectors 
are connected with an interconnecting 
cable. Change-over is obtained by 
activating a pushbutton switch which 
operates a solenoid on each projector to 
lower a douser cutting off the light on one 
unit and simultaneously to raise the 
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Fig. 2. Back view of the 
standardized projector 
with the grill and speaker 
panel removed. 


douser on the second unit. At the same 
time the exciter lamp on the unit being 
cut out is turned off while that on the 
other unit is turned on. This projector, 
used extensively by the Navy, designated 
Type AQ-3(2), is identical to the stand- 
ardized projector except that the neces- 
sary change-over parts are added. 

Conversion to magnetic-optical re- 
produce is accomplished by merely 
replacing the soundhead assembly. 

The standardized projector can also 
be converted to optical reproduce- 
magnetic reproduce and record. These 
conversions, available in kit form, can 
be accomplished in the field. 

A special model of this same basic 
projector is utilized by TV stations. This 
model has facilities for reproducing 
optical or magnetic sound-tracks and is 
mounted on a pedestal which contains 
the switching panel and remote-control 
power supply, as shown in Fig. 4. 
Accessory Equipment 

Accessory equipment available in- 
cludes a 16-ohm external loudspeaker, 
a booster amplifier and a mixer. These 
units are all matched and mounted in an 
individual case. If desired, the cases can 
be removed to mount the amplifier and 
mixer in a relay cabinet. 

The booster amplifier is capable of 
40-w output with a total harmonic dis- 
tortion of less than 1%. It has an 8-ohm 
output to accommodate the external 
loudspeaker as well as a tap on the out- 
put transformer to accommedate a 70.7- 
v sound-distribution system. Means for 
bridging are also provided for increasing 
the power output to the desired amount. 
Frequency response is +} db from 20 
to 50,000 cycles/sec. 

A three-channel mixer has also been 
developed for use with the booster 
amplifier. This mixer meets or exceeds 
broadcast performance requirements. 
Distortion is less than ,'y of 1% and 
the frequency response is +4 db from 
20 to 50,000 cycles/sec. 

It is apparent that this standardized 
JAN Projector, along with available 
conversion accessories, has an extremely 
wide application. With the ever-increas- 
ing use of training and entertainment 


Fig. 3. Back view of the 
standardized projector 
with the amplifier re- 
moved. 


film under conditions ranging from a 
small classroom to a large auditorium, 
and in any environment ranging from 
the tropics to the poles, this flexibility is 
mandatory from the standpoint of hav- 
ing the right equipment for the condi- 
tions encountered as well as having main- 
tenance facilities and spare parts avail- 
able at a minimum cost. 


Standardization in Process 


With the advent of the standardized 
JAN Projector, a most important initial 
step has been taken that will enable 
complete standardization and improve- 
ment of this projector and accessory 
equipment to realize the greatest possible 
cost savings. Standardization of the 
ordering, stocking and distribution of 
spares, detail drawings and_ technical 
manuals has been initiated but is not yet 
completed. Presently, each Service sepa- 
rately selects, orders and stocks the 
spares required. This also increases the 
cost of these spares in that the quantities 
are relatively small. The advantages of 
standardizing would certainly reflect a 
cost saving as well as facilitate main- 
tenance throughout the wide areas in 
which this equipment is used. 

Each of the Services currently requires 
a set of a different type of reproducible 
drawings and prints. The Navy uses the 
manufacturers’ drawings, whereas the 
Signal Corps and Air Force require 
drawings to meet special requirements. 
In addition, a technical manual must be 
furnished with each projector. An en- 
tirely different manual is used by each 
of the Services. 

Separate committees have been estab- 
lished for the purpose of standardizing 
drawings and technical manuals. The 
intent of the Defense Department stand- 
ardization plans and the work accom- 
plished by the Projection Equipment 
Committee have established the basic 
requirements for complete standardiza- 
tion of this equipment. 


Discussion 

George Lewin (Army Pictorial Center) : What about 
the spectral response of this new cell? It must be 
different, because I understand you get less 


Fig. 4. The JAN Projector model used by 
TV stations. 


distortion now with certain types of dye track. 
Malcolm Townsley (Bell & Howell Co.): The 
germanium diode does have a different spectral 
response from the lead sulfide cell which was 
formerly used. The changing of the distortion 
characteristic, however, does not seem to be 
because of the spectral response change but 
because of the electrical characteristics of the 
photocell and the circuit in which it operates. 
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The following comment in response to Mr. 
Lewin’s question was submitted in writing: 

[Mr. John Powers, (Bell & Howell Co.): The 
germanium photodiode has its response peak at 
13,000 A which is about the same as the high- 
frequency peak of the lead sulfide cell. However, 
the photodiode has no sensitivity past 19,000 A, 
while the lead sulfide cell has a very broad peak 
at 22,000 A. The germanium photodiode also 
has sensitivity in the visible portion of the spec- 


trum in the 300 to 7000-A range while the lead 
sulfide cell has almost no sensitivity in this 
range. } 

Mr. Lewin: You spoke of the magnetic con- 
version. Does this mean that the projector re- 
produces sound primarily from optical track? 

Mr. Reutell: The projector is basically an 
optical. The conversions that I spoke of allow 
the use of either magnetic or optical soundtracks. 

Mr. Lewin: Is the figure of 3% a harmonic 


International Standardization 


The International Organization for Standardization (ISO), whose activities in the 


distortion? I assume it has nothing to do with the 
distortion you sometimes get from color sound- 
tracks? 

Mr. Townsley: That is correct. 

J. Kenneth Lewis (Dept. of Defense, National 
Security Agency): Is this projector now available, 
and also the kits? 

Mr. Reutell: The projector and the conversion 
kits are available. 


| coating treatment, perforated, kept in the 


, low-shrink film base is a film base which, when 
he manufacturer for six months, exposed, processed and stored exposed 


Allowance should be made for this factor in equip- 


ment design and in no case should the equipment design fail to accommodate 
f 18 °C to 24 °C and a relative humidity of 50 per cent to 


not more than 30 days, and measured under like conditions of temperature 
shall have shrunk not more than 0.2 per cent from its original dimension at 


These dimensions and tolerances apply to the material immediately after 
Experience shows that it is common for film to expand when exposed 
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device should be so 
dimensionally related that the cen- 
terlines of the film image and plate 
aperture are coincident. (See Note 3.) 


The projector aperture plate and 
t 


the stopping position of the projector 
The angle between the horizontal 


edges of the aperture and the edges 
of normally positioned film should be 


The angle between the vertical 
90° + 


edges of the aperture and the edges 
of normally positioned film should 


be 0 


Film as seen from inside 


registration 


looking to- 


projector, 
ward the lens. 


Centerline 
through optical 
axis of projector 


If other factors are more important, 


ize the difference in size and make the image 
e screen, this separation should be no larger 


0.172 + 0.001 
0.129 + 0.001 


verture is generally between the film and the light source so 
tion from heat. 


Milluneters 
4.37 + 0.025 


3.28 + 0.025 
5.21 + 0.050 


Dimensions A, B and R apply to the portion of the image on the film that 
It is customary to provide a framing movement of approximately 0.6mm 


(0.025 in) above and below the nominal position of the film image. 


: The li 


unt of this difference deper 
that it will give the 


emulsion and the physical aperture. To r 


When the reduction in size from the image to the actual aperture is being computed, it 


is suggested a 25mm (1 in) { /1.6 lens be assumed, unless there is reason for doing otherwise. 


Nole : 
Note 3: 


Note 1: 
is to be projected; the actual opening in the aperture plate has to be slightly smaller. 


than is necessary to preclude scratching of the film. 


of the aperture as sharp as practicable on th 


it may be on the othe 


exact 


standards and recommended practices 


Proposed American Standards 


A Proposed American Standard, PH22.117, Spectral 
Diffuse Density of Photographic Sound Record on Three-Com- 
ponent Subtractive Color Films, is published here for a three- 
month period of trial and comment. . 

In 1955, the Color Committee was asked to study the 
problem of standardizing methods for measuring the densities 
of color film and soundtracks. A subcommittee, chaired by 
Harry P. Brueggemann, was appointed to explore the needs of 
the motion-picture industry in the general field of color film 
densitometry. The proposal submitted by the subcommittee 
was revised and recirculated to the Color Committee four times 


before it was reviewed and approved by the Standards Com- 
mittee. 

Proposed American Standard Dimensions for 65mm Mo- 
tion-Picture Film, KS-1870, PH22.118 and Dimensions for 
70mm Motion-Picture Film, Perforated 65mm, KS-1870, 
PH22.119, have been approved by the Film Dimensions and 
Standards Committees. The proposals are published here for a 
three-month period of trial and criticism. 

All comments should be addressed to Society Head- 
quarters, attention of J. Howard Schumacher, Staff Engineer, 
prior to March 15, 1960. If no adverse comments are received, 
the proposals will be submitted to ASA Sectional Committee 
PH22 for further processing as American Standards.——J.H.S. 
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news 


and reports 


SPEED 


Activity in preparation for this outstanding 
event, sponsored by the SMPTE for reports 
on instrumentation and high-speed photog- 
raphy techniques and equipment from all 
over the world, is steadily advancing. The 
list of eleven National Delegates from other 
countries published in the September 
Journal has now been increased by two: 


Civ. Ing. Tryggve Ramqvist 
Férsvarets Forskningsanstalt 
Stockholm 80, Sweden 


Kay Weedon 
Boks 137 
Ramstad near Oslo, Norway 


Preliminary Author Forms for those 
wishing to submit papers for the Congress 
may be obtained from Society head- 
quarters, Congress Chairman Max Beard, 
10703 E. Nolcrest Dr., Silver Spring, Md., 
or from the Topic Chairmen whose names 
were listed in the November, Journal, p. 
771. <A folder announcing the Congress, 
which will take place at the Sheraton-Park 
Hotel, Washington, D.C., October 16~—22, 
1960, is also available from Societv head- 
quarters. 


87th Papers Program 


Deadline for Author Forms to be submitted 
by Topic Chairmen to the Program Chair- 
man is February 15 — authors must com- 
plete their plans and forms somewhat earlier 
to be assured of the most desirable schedul- 
ing. 

Recognition of a rapidly broadening field 
of industry interest will be shown by a sub- 
stantial group of papers on space age mo- 
tion pictures and television. Other sessions 
will include new techniques in industrial 
and educational films, sound recording in 
instrumentation photography, and film and 
television training from the international 
point of view. 

The topics and chairmen were listed on 
p. 772 of the November Journal. Forms 
and other information are available from 
Society headquarters and from: Herbert 
E. Farmer, 87th Convention Program 
Chairman, c/o Cinema, Univ. of Southern 
Calif., University Park, Los Angeles 7, 
Calif. 

The 87th Convention, which will include 
an Equipment Exhibit, will be held May 
1-7, 1960, at the Ambassador Hotel, Los 
Angeles. 


The 86th Convention, New York 


The Theme of the recent Convention in 
New York was Motion Pictures and Television 
in the Age of Space, an impressive reminder 
of the long, long way the Society (and 
civilization) has traveled in the 43 years 
since the Society was founded. In 1916, 
discussions of space probes, space vehicles, 
soft landings on the Moon and Man’s 
personal exploration of space would have 
seemed utter madness, placed in serious 
context. It is a tribute to the Society’s 
(and Man’s) adaptability that the papers 
presented by distinguished scientists during 
the two sessions on Space Technology and 
Image Sensing represent an application 
of the art and science of motion-picture and 
television engineering which is accepted 
today, if not exactly as a commonplace, at 
least as a logical extension of the Society’s 
sphere of interest. 

The keynote speech, delivered by Ed- 
ward P. Curtis, on Engineering in the 
Space Age, stressed that ‘“‘any engineering 
activity must be evaluated and considered 
in the framework of Man’s entry into the 
Space Age.” 

One of the especially appropriate mo- 
ments of the Convention occurred at the 
Get-Together Luncheon when President 
Norwood Simmons acknowledged on be- 
half of the Society the “‘dedicated behind- 
the-scenes work’? of the men who labored 
diligently to make the Convention a success. 
He thanked especially Glenn Matthews 
“our very able Editorial Vice-President” 
and Reid Ray “our most energetic Con- 
vention Vice-President” for their ‘‘usual 
expert handling” of the duties of their 
offices which are basic for all successful 
conventions. 

The entire program maintained the high 
standards set by the Space Sessions, a 
credit to the painstaking efforts of Program 
Chairman J. Paul Weiss. An innovation in 
the development of this Convention was an 
advance announcement in July which con- 
tained the detailed program for two full 
days—Tuesday’s Space Technology Ses- 
sions organized by Sidney Sternberg and 
Thursday’s Sessions on Television Equip- 
ment and Practices developed by Ralph 
Harmon. 

Among many outstanding papers, one 
deserving special note was presented during 
the Monday Morning Session on Cine- 
matography: F. H. Perrin’s scholarly 
survey of ‘Methods of Appraising Photo- 
graphic Systems.”’ Other distinguished 
papers were assembled for that Session by 
Topic Chairman Herbert E. Behrens. 

A new two-terminal semiconductor de- 
vice, the tunnel diode, was described for 
the first time to members of our Society, 
on Friday morning by C. J. Gallagher, 
General Electric Company. This device is 


expected to play an important role in 
satellite technology. 


The Program Format 


A point that is not always made clear in 
reporting a Convention is the careful 
planning that goes into the arrangement of 
the Sessions. Once the papers a-e assembled 
by appropriate topics, the arrangement 
must be considered in terms of the greatest 
possible convenience for members who are 
especially interested in certain subjects or 
papers. For this convenience, several ses- 
sions were informally separated into Pho- 
tography and Television subjects. The 
Photography Sessions covered Laboratory 
Practice (Topic Chairman was Paul A. 
Kaufman); Sound Recording and Re- 
production (Edward Schmidt), and In- 
strumentation and High-Speed Photogra- 
phy (Charles W. Wyckoff). The Television 
Sessions covered International Television 
Equipment and Practices, and Scientific 
and Military Uses, with Topic Chairmen 
Ellis W. D’Arcy, Ralph N. Harmon and 
George Gordon. 

The Symposium on Film Steadiness 
held Monday afternoon was organized by 
Topic Chairman Gordon A. Chambers. 
Two papers on color printing, ‘Color 
Matching Between Picture-Tube Phosphors 
and Color-Film Dyes” by Lloyd F. Hope 
and *‘Techniques in Color Duplication” 
by Robert O. Gale and Walter I. Kisner, 
were presented following the Film Steadi- 
ness presentations. 

Tuesday, both morning and afternoon, 
was given over to the Space Technology 
and Image Sensing Sessions. From these 
sessions, eight papers are expected to be 
organized to appear in the January 
Journal. A Summary was presented at the 
close of these Sessions by Topic Chairman 
Sidney Sternberg. The convention closed 
with a well attended session on Video- 
Tape Recording on Friday afternoon. 


Short Films 


The motion-picture short subjects, the 
responsibility of John Flory and Tom 
Hope, were carefully chosen for aptness of 
subject matter and technical excellence. 
Among this group of entertaining and in- 
formative films, those of special interest 
included Atlas—the ICBM, produced for 
the U.S. Air Force by Convair. The subject 
of this film was especially timely and ap- 
propriate. Assignment Jet Colorama, a 
production of Informational Films, East- 
man Kodak Co., was shown a second time 
during the week to accommodate those who 
were unable to attend the first showing. 
This film, showing jet planes on the ground 
and in flight, was photographed from 
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Edward P. Curtis, Guest Speaker at Get-Together Luncheon, 
and SMPTE President, Norwood L. Simmons. 


various points on the ground and from 
another jet plane, maneuvering around the 
planes being photographed. The narration 
was especially good, conveying all the ex- 
citement of a photographer on a difficult 
but rewarding assignment. Another film 
which seemed to have a great deal of 
“audience appeal’? was Doctor Vishniac, 
which received many favorable comments, 


Equipment Papers and Demonstrations 


A recent innovation that is well on 
the way toward becoming a tradition is the 
Equipment Papers and Demonstrations 
Session which, for this Convention, was 
held Wednesday Morning. Papers de- 
scribing equipment on view in the Exhibit 
Area included “The Bell & Howell Type 
J Printer, Improved and Modernized,” by 
Hans Christoph Wohlrab; ‘“Kinoptik 
Lenses, Camex 8, Robot, Alpha” (Karl 
Heitz), by Yvonne Brandes; **Florman & 
Babb Triplex Animation Stand,” by Arthur 
Florman; ‘Problems of Scratched Motion 


Sidney Sternberg, Chairman of the Space Technology and 


Image Sensing Sessions, and Edgar M. Cortright, Guest 
Speaker at Awards Session. 


Picture Film’ (Rapid Film Technique, 
Inc.), by Henry Lloyd; ‘Synchronous 
Sound Recording System for Arriflex 
Cameras,” by Victor James; **16mm Color 
Processor,’ (Time Automated Mfg. Co.), 
by George Vaughn; ‘*Punch System of 
Lighting Control’ (Century Lighting, 
Inc.), by Fred M. Wolff; **Marconi Cam- 
era With VIR 1000B” (Ampex Corp.), 
by David J. Chapman; **A New High- 
Speed Color Reversal Motion Picture 
Film” (Eastman Kodak Co.), by E. M. 
Stifle; and “Cine Speed Instant Proc- 
essor,”” by Frank J. Kelley. 

This Session reflected the interest of the 
hundreds of viewers who daily moved 
through the Exhibit Area. The outstanding 
success of the Exhibit represents a triumph 
for Exhibit Chairman William J. Reddick 
who gave unsparingly of his time and effort 
during the difficult pre-Convention weeks 
as well as during the Convention. 

As has been the case at every Convention 
since the happy custom of the Coffee Club 
began, the 86th Convention Coffee Club, 


Authors of five of the papers presented during the Space Technology and Image Sens- 
ing Sessions are: John B. Suomala, Jr., S. W. Spaulding, E. C. Hutter, Nancy Roman 


and Rudolf A. Hanel. 


840 December 1959 


sponsored by Camera Equipment Co., was 
the scene of many an informal get-together 
and meetings of old friends. 

A Convention report is planned to serve 
three purposes; one, to inform those who 
could not attend of what went on, including 
highlights and items of special interest; 
two, to provide a comprehensive overall 
view for members who did attend; and 
three, to express appreciation for those who 
contributed their time, ideas and labor to 
making the Convention a success. 


Putting on the Week’s Program 


Local Arrangements were the responsi- 
bility of R. C. Rheineck, Chairman, and 
E. M. Warnecke, Vice-Chairman. 

Mrs. Rheineck and Mrs. Warnecke, in 
charge of the Ladies Program, guided the 
SMPTE ladies through the program of 
fashion shows, luncheons and parties ar- 
ranged for their delight. An unusually 
pleasant week was highlighted by a visit to 
the United Nations Building, luncheon in 
the Delegates Dining Room, and an infor- 
mal meeting with a representative of the 
Delegation of Ghana, who gave an inter- 
esting insight into the work of a national 
delegation at the United Nations. The 
luncheon was arranged and sponsored by 
$.O.S. Cinema Supply Corp., with hostesses 
Mae E. Tanney and Judith Hamburger. 
The ‘*Get-Acquainted”’ party hosted by 
W. J. German, Inc., was the first event in a 
wonderful week providing many pleasant 
memories for the ladies. 

Passes to New York’s finest motion- 
picture theaters were generously provided 
by the Capitol, Loew’s State, Radio City 
Music Hall, Roxy, Paramount and Palace. 
Information, advice and a general atmos- 
phere of friendliness was supplied by Hos- 
pitality Chairman C, W. Carpenter. 

The Banquet and Dance held, according 
to tradition, Wednesday evening was an ex- 
ceptionally gracious occasion with dreamy 
dance music provided by the well-known 
Miller tone orchestra conducted by Joie 
Kayne. The dance team of Norton and 
Patricia delighted Banquet guests with 
their agility and precision. The spacious 
Grand Ballroom was an impressive setting 
for an enchanted evening. 

Among the key people at any Convention 
are those in charge of Projection and Public 


Journal of the SMPTE Volume 68 


» 
= 
4 7 
? 
wel 
' 
male 
: 
\ 
4 


GREETINGS 
FROM 
“DOWN UNDER” 


MERRY CHRISTMAS 
& HAPPY NEW YEAR 


} OUR BEST TO YOU AT THE HOLIDAYS 


AVEC NOS MEILLEURS VOEUX SINCERE 
BUON NATALE 
E BUON ANNO ‘< DE PROSPERITE POUR 1960 


WARM PERSONAL GREETINGS 


Pas! 


‘ < 
. FELIZ NATAL 


OUR WARMEST WISHES 


JOYOUS YULETIDE GREETINGS FOR A JOYOUS HOLIDAY 


MARCOS KAVLIN, Casa Kavlin; La Paz, Bolivia ¢ PRITAM KAPILA, Kine Engineers; Bombay, India * FRANK C. ZUCKER & BURTON ZUCKER, 
Camera Equipment Co.; New York * ROBERT SORENSEN, Kinovox Electric Corp.; Copenhagen, Denmark * RENE BOENIGER, Rene Boeniger; Zurich, 
Switzerland « CELIMO HERNANDEZ & W. W. RICHARD, Caribbean Electronics, S. A.; Havana, Cuba * W. G. FARROW, Alex L. Clark, Ltd.; Toronto, 
Ontario, Canada * JACK BEHREND, Behrend Cine Corp.; Chicago * S. MUSHTAQ ALI, Film Factors Ltd.; Karachi, Pakistan * KEITH RUSSETT, 
Sixteen Millimetre Australia Pty., Ltd.; Sydney, Australia « P. Z. WONG, Supreme Trading Co.; Hong Kong * JULIUS BLOCH, Brooks Camera Co.; San 
Francisco * OTTO HANGARTNER, Jr., Zenith Cinema Service, Inc.; Chicago * J. M. SCHULLER, Reportfilm S.R.L.; Rome, Italy * JACK BIRNS & 
CLIFF SAWYER, Birns and Sawyer Cine Equipment; Los Angeles * THEIN HAN, G. K. Theatre Supply Co., Ltd.; Rangoon, Burma « MASAKATSU 
HAMAMOTO & KOICHI TORII, Osawa & Co., Ltd.; Tokyo, Japan * W. DE LANE LEA, De Lane Lea Processes, Ltd.; London, England « JONAS EDDY, 
} G. Simon Radio Co., Ltd.; Bangkok, Thailand * S. W. FALKE, Mesbla, S. A.; Rio de Janeiro, Brazil * H. F. DUBOIS, Societe Belge D'Applications Cine- 
matographiques; Brussels, Belgium * D. J. WHITE, WILLIAM STUTZ & JAMES GREEN, Magnasync, 5546 Satsuma Avenue, North Hollywood, California 


-SEASON’S GREETINGS FROM AROUND THE WORLD 
FELICES PASCUAS Y PROSPERO ANO NUEVO SEASON'S GREETINGS 7 7 
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Address and Recording. Theirs is a heavy 
responsibility, in an area where things can 
go wrong. It is greatly to the credit of R. E. 
Buescher that, despite difficulties, projec- 
tion and public address were well ac- 
complished. This did not come about with- 
out the expenditure of considerable effort. 
At the end of the Convention, Mr. Buescher 
admitted that, in the words of the song, he 
was “A Weary, Weary Man,” 
pecially requested that recognition be given 
his helpers who turned deaf ears to the 
“quitting whistle’ and managed to be 
around when needed. Among them were: 
Jim Cornell of General Electric; Jack 
Greenfield of Naval Photo Center; Don 
Johnston of Charter Oak Films; and Jack 


but he es- 


Leahy and Alfred Ulmer, both of RCA. 
Equipment was contributed by Capitol 
Motion Picture Supply, Florman & Babb, 
Radio Corp. of America, S.O.S. Cinema 
Supply and United Camera Co. 

The man in charge of Hotel Arrange- 
ments frequently finds himself bent and 
bowed under a mountain of details and 
beset with complaints from practically 
everybody. This assignment was effectively 
carried out by B. F. Perry. 

W.H. Metzger accepted the double task 
of Registration Chairman and Auditor and 
wore both hats with ease and aplomb. 
Publicity was in the capable hands of 
Charles Austin. Membership Chairman 
J. T. Dougherty was assisted by Robert E. 


Watch that 


Brief Technical Data 


Operating carrier frequency 3,000 c.p.s. + 5% 


Minimum input signal 50 mV R.M.S. 
Input Impedance | Megohm 


Input amplifier bandwidth—3dB at 2,500 & 


3,500 c.p.s. 
Effective limiter range + 10dB 


Meter scaling—"'Peak wow" 0 to + 1% (centre 


zero) 
“Wow” and “Flutter” 0 to 1% and 
0 to 0.2% R.M.S. 
Crossover frequency 20 c.p.s. 
“Flutter” meter response—3dB at crossover 
—3dB at 200 c.p.s. 
"Wow" meter response—3dB at cross over 
—1 dB at 0.5 «.p.s. 
C.R.O. output frequency response 


level down to zero frequency—3dB at 200 


¢.p.s. 
3,000 c.p.s. oscillator output level 


5V R.M.S. into 0.5 Megohm 100 mV R.M.S. 


into 500 ohms 
Accuracy: Meter presentations +2% f.s.d. 
Power consumption 35 watts 
Operation 45 to 60 c.p.s. 
Dimensions Height 10%” 26.04 cm. 


Width 124%” 31.12 cm. Depth 14%" 36.47 


cm. Nett Weight 29 Ib. 13.15 Kilos 


GAUMONT-KALEE 


FLUTTER METER 


TYPE 1740 


Write for full details to: 


wow! 


with the Gaumont-Kalee 


FLUTTER METER 


Accurate measurement of sound 
equipment speed deviations 


The Flutter Meter measures those 
components which are commonly de- 
scribed as and “Flutter” 
resulting from speed variations in 
sound recorders and _ reproducers. 
This instrument is equally suitable 
for use with machines employing 
perforated film, tape, wire or disc 
records. 


Type 1740 is of entirely new design. 
More compact, lighter in weight and 
costing considerably less than earlier 
Gaumont-Kalee Flutter Meters, but 
with the same high performance and 
facilities. 


Important users of Gaumont-Kalee 
Flutter Meters include: 


B.B.C. Television and Research Collaro. 

Commission Superieure Technique, Paris. 

Commonwealth of Australia, Melbourne. 

Compagnia C ciale di Cinemato- 
grafia, Milan. 

Dept. Posts and Telegraph, Dublin. 

Egyptian State 

Broadcasting. E.M.!. Research Laboratories. 
Garrard 

Engineering and Manufacturing Co. Ltd. 
Magnavox 

Corporation of U.S.A. Marconi Wireless. 
Ministry of Supply 

Ministry of Transport and Civil Aviation 
(U.K.). Mullard. 

N.V. Philips’ Gloeilampenfabrieken, Hol- 
land and Denmark. 

N.Z. Broadcasting System. Post Office 
Research Department. 

R.C.A. Photophone Ltd. Southern Instru- 
ments Ltd. 

Truvox Ltd. Vortexion, Westrex Co. Ltd. 
Wright & Weaire Ltd. 

and users in India, Poland and Hong Kong. 


G.B-KALEE DIVISION — STUDIO, WOODGER ROAD, LONDON, W.12, ENGLAND. Teil: SHEpherd’s Bush 2050 


| 


Burns and they helped a large number of 
registrants to apply for membership. 
Arthur J. Miller was in charge of arrange- 
ments for the Get-Together Luncheon and 
Saul Jeffee was in charge of Banquet ar- 
rangements. 

C. F. Lo Balbo was in charge of Trans- 
portation; and Administrative Assistants 
V. J. Duke, J. W. Kaylor, M. Peter Keane 
and J. L. Koushouris contributed ably to 
the success of the Convention. 


Presentation of Awards 

The Awards Session is always a special 
occasion and the organization of it this 
year benefited from the co-chairmanship of 
C. J. Hirsch and Ed Warnecke. The guest 
speaker was Edgar M. Cortright, Chief, 
Advanced Technology Program, National 
Aeronautics Space Administration. His 
illustrated lecture was very enthusiastically 
appreciated. It is being prepared for publi- 
cation in January. 

The awards citations and abstracts of the 
introductions are published below. 


Society Awards 


A special session for the presentation of 
awards was held on October 6 in the even- 
ing in the Skytop Room, with President 
Norwood L. Simmons presiding. 


Norwood Simmons and John C. Stormont, 
recipient of Student Member Award. 


A Student Member Award was made, the 
first by the Society which established the 
Award in 1957. It was made to John C. 
Stormont, at present in his Senior year at 
the University of Miami. The award was 
for his paper “Student-Built 16mm Con- 
tinuous Positive Film Processor as Used in 
University Film Productions,’’ presented 
before the Miami Student Chapter in 
April 1959 and at the Society’s Miami 
Beach Convention in May. It is published 
in the October 1959 Journal, pp. 690-693. 

Mr. Stormont is majoring in motion 
pictures in the Radio-Television and Film 
Department of the University of Miami, 
and is working toward a Bachelor’s Degree 
in communications. 

The Student Member Award was 
created to afford special recognition to 
those Society Members who are today pre- 
paring themselves for positions in the mo- 
tion-picture and television field. 
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O'CONNOR Hud CAMERA HEADS 
MEET THE DEMAND FOR SMOOTH 
CONTINUOUS EASILY CONTROLLED ACTION 


®@ Designed for use with 16 and 35mm cameras with a total weight up to 
100 pounds. 


Heavy duty professional model. 
Weighs 20 pounds. 


\ @ Dimensions: 7” high, 7” deep, 11” wide. 


/ @ Tilts from minus 75° to plus 75°. 


Camera mountin e "=16. 
% In spite of its weight and rugged construction, 


the Model 100 provides “jerk-free finger-tip 
control under the most difficult filming condi- 
tions. This head can be furnished with three 
different spring combinations for counter-bal- 
ancing the camera, and an extra handle pro- 
vides for easy conversion to the handle-bar type 
of operation. 


® Equipped with precision bull’s eye level. 


@ Available with Mitchell Standard, Mitchell 16, Pro Jr., Auricon and 
| O’Connor “‘Level-head”’ bases. 


e@ Adaptable to handle-bar type operation. 


For Cameras Up to 20 ibs. sas For Cameras Up to 200 Ibs. Write for free illustrated brochure 


F & B Butt Splice & Film Repair Blocks NEW F & B POWER-MITE 
NICKEL CADMIUM BATTERIES 


' These excellent blocks make damaged films, replace torn 
butt splicing and repairing . perforations and allow you to 
| damaged film strips simple as butt-splice without losing a 
i A-B-C. Easy to use, no com- single frame. Comes in trans- 
plicated parts, and solidly con- parent for film, opaque for 


LARGEST CAPAC- 


able in magnetic film. Splice will ITY — 6-10 amp. 
never come apart and per- h SMALL 
forations stay permanently re- ours. - 
i Mosel B-16 for 16mm. paired with Magic ‘‘Mylar.”’ LIGHT—6 oz. per 


Transparent — For Film 
per roll 
16mm.—Single Perf. ....$5.00 


1.25 v. cell. INDE- 
STRUCTIBLE—Can 


12.50 lena. —Double Perf. . be stored inde- 
finitely in any con- 
Model BSB -Combination — For Magnetic Film 


CHARGES EASILY 
—To 9% in 20 
minutes, and 100% 
30 minutes. 

RETAINS 10% 
Wa CHARGE — After | 

year’s storage. 

ADD WATER—Only a few drops 
ONCE A YEAR 


NEW IMPROVED 

F & B CAMERA SLATE 
Here at last is the new F & B Camera Slate designed to 
professional specifications. Look at some of the exclu- 
sive features: Permanently attached ring-mounted num- 
bers . Spring-loaded hardwood clapstick . Sturdy 


masonite construction . Erasible hard slate finish . Large 
12” x 16” size. 


Reg. $29.50 NOW... $14.95 
MILLER FLUID DRIVE HEAD 


PERMANENT ELECTROLYTE—30% solution of Potassium 
Hydroxide 

Batteries are supplied ina 
metal case with a leather carrying strap and plug. 


72 Volt—Power-Mite battery (6 cells)...$ 85.00 
15 Volt—Power-Mite battery (12 cells). ..$135.00 


Fits all Tripods. Write for complete information and literature NOW. arging Kate Ammeter.............. ; 


F & B’s Power-Mite batteries can be supplied in any combination to 
power practically all cameras, recorders, etc. All the features listed 
are absolutely yuaranteied by F & B. The Power-Mite nickel cad- 
mium battery is unconditionally guaranteed for one full year. 


SPECIAL BATTERIES CUSTOM-BUILT TO YOUR ORDER 


FLORMAN & BABB, INC. 


68 West 45th Street, New York 36, New York - MUrray Hill 2-2928 


F & B proudly announces the exclusive distribution of the Miller Fluid Heads in the Eastern 
United States. The Miller Head is the world’s finest precision built hydraulic drive pan 
head, and is designed for super-smooth panning and tilting. Can be used with any movie 
camera. 


— 
q 
— 
| 
| 
| 
| 


Honorary Member 


The Award of Honorary Membership 
was bestowed upon Harvey Fletcher. The 
citation, prepared by the Honorary Mem- 
bership Committee under the Chairman- 
ship of Charles R. Fordyce, states: The 
evolving technology of the motion picture 
and television industry continues to profit 
from the contributions of Harvey Fletcher. 
He is one of those rare individuals whose 
understanding ranges both broadly and 
deeply. As a pioneer in modern psychoa- 
coustics, he bridged that forbidding chasm 
between physics and psychology leaving 
such permanent spans as the relation be- 
tween frequency, intensity, and loudness 
(the Fletcher-Munson curves), the subjec- 
tive loudness (sone) scale, and the concepts 
of masking. The auditory nervous system 
attracted his attention and led him to for- 
mulate in 1930 his “Space-Time Pattern 
Theory of Hearing.’’ The notions expressed 
therein still form the backbone of research 
thinking in auditory theory. He made basic 
contributions toward integrating phonetic 
analysis, speech production, and the acous- 


Standing between SMPTE President Norwood Simmons and Past-President Barton 
Kreuzer are seven recipients of the Society's Fellowship Award and the wife of one re- 
cipient, who accepted in behalf of her husband. They are: Paul W. Vittum, James W. 
Kaylor, Robert E. Birr, Walter E. Beyer, Mrs. Henry Ushijima, Philip E. Smith, Julian 
H. Webb, and Hans C. Wohlrab. 


tical properties of speech. 

As important as these milestones are in 
human communication, 
modern intellectuals often are, content to 
them to be exploited by others. 
Despite his stature among basic scientists, 
he was not encumbered by a disdain for the 
practical. Thus he used his intuition to 
solve problems of the real world. He was 
one of the early physical scientists to in- 
the field of medical acoustics, 
publishing such works as *‘Physical Meas- 


he was not, as 


leave 


Harry P. Brueggemann G. Don Malkames 
John M. Calhoun Leon C. Shelly 
Albert Gillet Philip E. Smith 
Robert Gottschalk Henry Ushijima 
C. Loren Graham Paul Vittum 
James W. Kaylor Julian H. Webb 


Hans C. Wohlrab 


FILMLINE ANNOUNCES 


WORLD'S FASTEST COMMERCIAL PROCESSOR 


FOR REVERSAL & NEGATIVE/POSITIVE 16MM FILM 
dl Develops Reversal film at 125 fpm Develops Negative film at 55 fpm 


Fellows 

The following members were raised to 
the rank of Fellow, Certificates were pre- 
sented by Barton Kreuzer, Past-President 
of the Society: 


Walter E. Beyer 


fluence 


Robert E. Birr 


Temperature control 
| th chemical tank. 
Sigh Bled squcegess 
New low-pressure air 
squeegee 
Overflows 
Solution and 
thermometers. 
Oil-less, rotary air compressor 
with pressure gauge 
Recirculation pumps and 
Stainless steel, 
* Daylight 
1,200 Film Magazine 


Times 


“ 
RT-S 


the Filmline Model RT-S 


Wherever quality results are demanded in picture film labs... 


the fastest processing time .. . or wherever 
illumination is inadequate for quality image 
density ... this newest, fastest combination 
16MM Reversal and Negative/Positive film 
processor ... the Filmline Model RT-S will 
consistently provide the solutions to these 
processing problems. 

For in-plant, high-speed photography ... for 
television stations, racetracks, and motion- 
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is the ideal machine ... providing quality 
results at speeds to 125 ft./minute ... and 
permitting increases of the ASA _ index 
1000% on DuPont or Eastman Reversal 
Emulsions. 

Fully equipped, ready for immediate opera- 
tion the Model RT-S offers you high cost 
film processing features for the low price 
of only $6,450.00, 
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FILMAGNETIC 
AN Optional FEATURE 


AVAILABLE FOR FACTORY INSTALLATION 
ON ALL NEW OR EXISTING AURICON ~ ill Zon 


OPTICAL SOUND-ON-FILM CAMERAS 


Holl ywood 


fligh Fidelity nur 
FILMAGNIE 


. introduced in 1955, now enjoys world-wide acceptance, for lip-synchronized Talking 
Pictures and Music of Quality, on 16 mm black and white or color film pre-striped for magnetic 
sound before it is exposed to light. “Filmagnetic’” sound and optical picture are recorded 
Single-System on the same film at the same time! The “Filmagnetic” Unit, installed at the 
Factory in any Auricon Camera, can be temporarily removed without the use of tools, thus 
providing a choice of High-Fidelity Optical or Magnetic sound-tracks. Your pre-striped film 
with magnetic sound lip-synchronized to your picture, passes through the normal 
picture-development and is played back on any 16 mm Magnetic Sound Projector, including the 
Ampro, B&H, RCA, and others. "Filmagnetic’’ Outfit complete... $870.00 
PLEASE MAIL COUPON BELOW FOR FREE INFORMATION... 


Cc 


Pou 


“Filmagnetic’’ Twin-Head Camera 
Recording Unit, with Record and 
Instant-Monitor Magnetic Heads, 
which automatically open for easy 
threading... complete with Model 
MA-10 Amplifier, $870.00 installed 
on any new Auricon Camera at the 
Factory. Small extra installation 
charge on existing Auricon Cameras. 


“Filmagnetic” 3 Input Amplifier, 
Model MA-10, with High-Fidelity 
Microphone, complete Cables and 
Batteries, in a Cowhide-Leather 
Carrying Case. Super-portable, 
weighs only 7 pounds, carries easily 
with shoulder-strap during operation! 


“FILMAGNETIC” SOUND FOR COLOR OR BLACK & WHITE 


“Filmagnetic” on my Auricon Model......... Camera. 


Hollywood 38, California 


Z —_ Ai Auricon Equipment is sold with Zz AURICON Division Please send me free information on “Filmagnetic” 
Z a 30 day money-back guarantee = BERNDT-BACH, INC. equipment for Auricon Cameras. 
Zz You must be satisfied! Z 6946 Romaine Street CJ Without obligation, please send me cost of installing 
x 


VES, 


CINE- aes AURICON PRO-600 SUPER 1200 


from $79 from $1871.00 from $5667.00 
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urement of Audition,’’ “Measuring Chil- 
dren’s Hearing,’ and We Scientifi- 
cally Advise Patients as to the Effectiveness 
of Hearing Aids?” He established the first 
effective methods for intelligibility testing 
of communication systems, and thought 
clearly about the complex problems of 
sound reproduction. In 1924, he published 
with W. H. Martin “High Quality Trans- 
mission and Reproduction of Speech and 
Music”’ outlining those factors which both 
to industry and the “hi-fi’’ fraternity have 
become standard terms of reference. He 
went further in his subsequent works de- 
scribed in “Hearing, the Determining 
Factor of High-Fidelity Transmission,” 
and “Auditory Perspective.”’ In the latter 
paper, he proposed a sound reproduction 
system to convey spatial as well as tonal 
information. Thus he sired the current 
development of stereophony. He arranged 
the first demonstration of stereophonic 
transmission of music between Philadelphia 


and Washington in 1933, and in 1941 
published in the Journal of the Society of 
Motion Picture Engineers an account of a 
“‘Stereophonic Sound Film System.” 
Harvey Fletcher was born in 1884 at 
Provo, Utah, attended Brigham Young 
University and received his PhD degree in 
Physics from the University of Chicago. 
From 1911-1916 he was Head of the De- 
partment of Physics at Brigham Young and 
in 1916 joined the Bell Telephone Labora- 
tories. He retired from that organization in 
1949 as Director of Physical Research, and 
joined Columbia University where he 
established a new Acoustics Laboratory. 
He is presently Director of Research and 
Dean at Brigham Young University. The 
honors bestowed on him by his admirers 
are legion. Among them are five honorary 
doctorate degrees, the Louis Edward Levy 
Gold Medal of the Franklin Institute, the 
Progress Medal of the SMPTE, and the 
Gold Medal of the Acoustical Society of 


Scratches on Film 
Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 

screen, they mar the picture and may 
distract attention. If on the sound track, 
they produce offensive crackling. 


Fortunately scratches can almost 
always be removed — without loss 
of light, density, color quality, 


or sharpness. 


Write for brochure 


KEERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 
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America. He is a member of the National 
Research Council and the National Acad- 
emy of Sciences. He served as Chief of 
the Acoustics Section of NDRC during 
World War II, as President of the American 
Society for the Hard of Hearing, President 
of the Acoustical Society of America, 
Vice-President of the American Association 
for the Advancement of Science, and as 
President of the American Physical Society. 


Journal Award 


The Journal Award for 1959 was pre- 
sented to Derwyn M. Severy for his paper 
on “Photographic Instrumentation for 
Collision Injury Research.” Three other 
papers were chosen for Honorable Men- 
tion. The papers and authors are: 


D. W. Fassett, F. J. Kolb and E. M. Weigel, 
*‘Practical Film Cleaning for Safety and 
Effectiveness” 

Otto H. Schade, Sr., “On the Quality of 
Color Television Images and Perception 
of Color Detail” 

Donald A. Delwiche, James D. Clifford and 
William R. Weller, “Printing Motion- 
Picture Films Immersed in a Liquid— 
Part II: Evaluation of Liquids” 


In the citation accompanying the Jour- 
nal Award, read by James L. Wassell, 
Chairman of the Journal Award Com- 
mittee, the author’s many activities and 
accomplishments were noted. The follow- 
ing is quoted from the citation: 

“In this paper, which appeared in the 
February issue of the Journal, Mr. Severy 
describes in detail the photographic in- 
strumentation required during research 
studies conducted at the University of 
California. The Award Committee was 
impressed by the clarity with which this 
subject was presented. Mr. Severy’s paper 
provides guide posts for the complete 
photographic coverage of similar future 
research projects. 

Mr. Severy has concentrated primarily 
on the engineering field in his work at the 


institute of Transportation and Traffic En- 


gineering, University of California. He has, 
at the same time, achieved an impressive 
military background as a commanding of- 
ficer in several naval aviation posts. 


Herbert T. Kalmus Gold Medal 


Herman H. Duerr was awarded the 
Herbert T. Kalmus Gold Medal for his 
contributions to the development of color 
films and color film processes. The citation, 
prepared by the Herbert T. Kalmus Gold 
Medal Award Committee was read by the 
Chairman, W. E. Gephart. 

Dr. Herman H. Duerr is Technical Di- 
rector of the Ansco Corp., where he is in 
charge of research and development. He 
came to the United States in 1931 from 
Germany where he had received a doctor’s 
degree in chemistry and had been working 
for the I. G. Farben Industrie—in the field of 
color film and dye chemistry research be- 
fore being transferred to the U.S.A. He has 
since been associated with the Ansco Corp. 
in Binghamton, N.Y. 

While associated with or heading the 
research work at Ansco in the manufacture 
of color emulsions for photographic prod- 
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another Presto precision recording tool 
to make your job easier. 


2. Slide out 1/4” guides. 


The new Presto 850 is the only professional tape 
recorder that converts in seconds from 2” to 
44” tape, and vice versa—and it’s from Presto, 
makers of more professional sound-recording 
equipment than any other manufacturer in the 
world. The new, flexible 850 ends the need to 
keep expensive equipment sitting around idle. 
Conversion from 12” to 4” tape head assemblies 
requires only a screwdriver and a few seconds. 


Based on the successful 800, the use-proved 850 
provides such exclusive features as: an edit 
switch for one-hand runoff during editing and 
assembly of master tapes, eliminating messy 
tape overflow « a molded epoxy-resin drum brake 
system with douvle shoes to end brake-main- 
tenance headaches + four-position plug-in head 
assemblies instantly interchangeable without 
realignment + three-track stereo master control 
(optional) for special recording effects + three 
Presto A908 amplifiers stacked on an easy-to- 
work-at console, in portable cases'or for rack. 


The 850 delivers a high production editing rate 


at significantly lower operating costs. Separate 
switches provide correct tension even when reel 
sizes are mixed. Pop-up playback head shield for 
right-hand head disappears in STOP and FAST, 
completely exposing all heads for easy sweep 
loading and fast, sure editing. Safe tape han- 
dling at top speed isassured. Interlocks prevent 
accidental use of RECORD circuit. 
To get complete specifications on the new 850, 
which is available in console, portable and rack- 
mounting models, mail this coupon today. 
BOGEN-PRESTO, Dept. MP129, Paramus, N. J. 
A Division of The Siegler Corporation. 


Name 
Address 
City Zone State 


PRESTO 
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ucts, Dr. Duerr has been largely respon- 
sible for much of the color film development 
program at Ansco. He did much of the 
early work at Ansco on dye couplers and 
dyes as color sensitizing agents. He has 
done considerable work and _ published 
various papers in the field of color sensitom- 
etry. He has published a number of 
papers in the Journal and elsewhere on 
Ansco color films and particularly on 
reversal films. He 
nas served the Society as the dynamic head 
of the Color Committee during a most im- 


Super-Agscochrome 


portant era, 

Dr. Duerr has been awarded many pat- 
ents in the color film field and has generally 
contributed a great deal to the development 
of color films and color film processes. 


David Sarnoff Gold Medal 


W. R. G. Baker was awarded the David 
Sarnoff Gold Medal for his outstanding 
work as Chairman of the National Tele- 
vision System Committee. Dr. Baker was 
unable to be present so the Award was ac- 
cepted on his behalf by Alfred N. Gold- 
smith. The citation, prepared by the David 
Sarnoff Award Committee, was read by the 
Chairman, Frank N. Gillette. 

Dr. Walter R. G. Baker received the de- 
gree of Bachelor of Science in Engineering 
in 1916, that of Master of Science in Elec- 
trical Engineering in 1918, both from 
Union College. He has received honorary 
doctorate degrees from Union College in 
1935, Syracuse University in 1951 and 
Brooklyn Polytechnic Institute in 1955. 

In 1917 he joined General Electric as 


design engineer in charge of transmitters. 
In 1930 he went to Radio Corp. of America 
to head the radio activities of the new 
organization. There he progressed to Vice- 
President in charge of engineering, then 
both engineering and manufacturing, and 
finally Vice-President and General Man- 
ager. In 1935 he returned to GE, was made 
a Vice-President in 1941 with responsibility 
for all of GE’s electronic activity, became a 
consultant to the executive office in 1956. 
He retired from GE November 30, 1957, 
and immediately became President of 
Syracuse University Research Corporation. 

Dr. Baker has been actively associated 
with literally dozens of technical societies 
and industry associations and has held 
many of the highest offices in such groups. 
To mention only a few, he was variously 
director, treasurer and in 1947 President of 
the Institute of Radio Engineers. He was 
President of the Electronic Industries As- 
sociation in 1957 and has been Director of 
the EIA Engineering Department for some 
25 years. 

We honor Dr. Baker at this time for his 
outstanding work as Chairman of the Na- 
tional Television System Committee which 
functioned on two separate occasions when 
standards were urgently needed to promote 
the growth of television in the United 
States. 

In these efforts the best engineering talent 
in the industry was formed into one gigantic 
organization devoted solely to the task of 
developing the standards required, in the 
first instance for monochrome television 
and in the second for color television. 


Each effort followed a period of intensive 
but uncoordinated development on the 
part of many highly competitive companies 
While all workers could agree on some 
things there were many points upon which 
contradictory views were firmly held and 
vigorously advanced. 

Considered against this background, the 
NTSC achievement in arriving at standards 
supported by the entire industry (doing so 
for black-and-white TV in an astounding 
six-month period) is all the more impres- 
sive. Dr. Baker contributed personally to 
this success 

(1) by helping to develop the idea of an 
NTSC: 

(2) by setting up the committee organi- 
zation and securing the active participation 
of dozens of companies and hundreds of 
individuals, and 

(3) by guiding and directing the work in 
a manner which promoted accomplishment 
and brought about compromise at many 
points of very serious conflict. 

Although others, many others, contrib- 
uted to NTSC, Dr. Baker’s share was a 
vital one for which he richly deserves the 
measure of recognition afforded by the 
David Sarno Gold Medal Award. 


Samuel L. Warner Memorial 
Award 


The Samuel L. Warner Memorial Gold 
Medal for 1959 was presented to Dr. John 
G. Frayne for his contribution in engineer- 
ing a 70mm stereo six-track magnetic film 
system and test films. The citation, pre- 


AKG Model D-25 B shock-mounted microphone is widely 
used on sound stages and in T.V. 


D-25 B is a dynamic cardioid system, available in 200 2 
and produces 0.22. mV/ubar. Response = 30 - 15000 
cycles +2.5 dB. Low frequency cut-off switching at will. 


D-25 B is a rugged, high performance unit proved by ex- 
perience. Write now for more data to your area repre- 
sentative. 


In Dallas: Audio Acoustics, 130 Fairview Drive, Arlington, Texas 

In Los Angeles: Ralph Auf der Heide, P. O. Box 201, Altadena, Calif. 

In New York: Harvey Radio Co., 103 W. 43rd St., New York 36, N. Y. 
Harry Reizes (Rep.), 1473 Sylvia Lane, Eastmeadow, L. I., N. Y. 
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-MOVIELAB FILM LABORATORIES 
MOVIELAB BUILDING, 619 W. 54th ST. 
NEW YORK 19, N.Y. JUDSON 6-0360 — 


¥e developing color negatives e additive color printing « reduction printing including A & B e color 
slide film processing e blowups e internegatives e Kodachrome scene-to-scene color balanced 
printing « Ektachrome developing and printing e registration printing ¢ plus complete black and 


white facilities including cutting rooms, storage rooms and the finest screening facilities in the east. 
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pared by the Samuel L. Warner Award 
Committee, was read by the Chairman, 
John Aalberg. 

A special committee for the Samuel L. 
Warner Award is responsible for reviewing 
the inventions or methods most likely to 
have a beneficial effect on the recording and 
reproduction of sound and picture and 
selecting the engineer who has made the 
outstanding contribution. 

Dr. Frayne has been working continu- 
ously in sound motion-picture engineering 
since 1928. His contributions span the tech- 
nology of sound rnotion pictures from light 
valves and noise reduction to 70mm mag- 
netic film recording and reproducing sys- 
tems. The committee was unanimous in its 
opinion that Dr. Frayne’s contribution in 


engineering a 70mm stereo six-track mag- 
netic film system and test films therefore 
met the rigid requirements for this award. 
In addition to these contributions, Dr. 
Frayne has influenced sound recording by 
sponsoring various educational programs, 
as co-author of a text book on sound and as 
a friend to those of us who work in his field. 


Progress Medal 


The Progress Award for 1959 was pre- 
sented to Harold E. Edgerton. At the time 
of the Convention Dr. Edgerton was in 
Puerto Rico on a deep sea expedition. The 
Progress Medal was accepted on his behalf 
by Charles Wyckoff. The following cita- 
tion, prepared. by the Progress Medal 


For Film or T.V. ask 
G.B-KALEE 


No matter how complex 
or how grand a scale the cine 


or T.V. studio youenvisage...a 
call to G.B-Kalee is the first step 


on the road to the satisfactory 
completion of your plan. 
For many years, 
G.B-Kalee have supplied 
the finest range of sound 


and motion picture equipment for 


T.V. and film studio operation 
throughout the world. 


an 


KALEE DIVISION WOOODGER ROAD, LONDON _ 


850 


Gaumont-Kalee pulse operated cameras, incorporated 
in the B.B.C’'s Cablefilm equipment, enabled pictures of 
two recent historic events to be transmitted to the 
U.S.A. by the new trans-Atlantic cable: H.M. Queen 
Elizabeth Il leaving London Airport for Canada, and 
President Bisenhower meeting the British Premier at 
London Airport 


RANK PRECISION INDUSTRIES LIMITED 


Telephone SHEpherd’s Bush 2050 Cables RANKPRESTU LONDON 


Award Committee was read by the Chair- 
man, Dr. Deane R. White. 

Harold Eugene Edgerton received his 
undergraduate training at the University of 
Nebraska in 1925 and Master and Doctor of 
Science Degrees at the Massachusetts 
Institute of Technology where he has been a 
Professor of Electrical Engineering since 
1926. 

Professor Edgerton has pioneered with 
spectacular success in the fields of high- 
speed photography and stroboscopy. His 
researches in these fields have been reported 
in our Society’s publications frequently 
since 1931. He has contributed to the de- 
velopment of short-duration high-intensity 
light sources, to the design of equipment to 
be used with them and finally to many im- 
portant, as well as popular, applications 
thereof. We have all seen examples such as 
stop-motion photography of high-speed 
machinery or even a golf swing, beautiful 
photographs in the National Geographic 
Magazine taken several miles below the 
surface of the seas and awesome pictures 
taken during various phases of atomic ex- 
plosions. A visit to Professor Edgerton’s 
laboratory is a delightful experience in 
informality and a stimulating introduction 
to his many and varied interests. 

Professor Edgerton has performed in 
many capacities in the service of our 
Government, as well as in the interests of 
various technical societies. He has been very 
active in the high-speed photographic 
activities of our Society and has served as 
its representative at both the 3rd and 4th 
International Congresses on High-Speed 
Photography. Also he finds time to serve as 
Chairman of the Board of the successful 
firm of Edgerton, Germeshausen and 
Grier, Inc., which he helped to found. His 
talents have been widely recognized by the 
following awards: the Progress Medal of 
the Royal Photographic Society of London, 
the Modern Pioneer Award of the National 
Association of Manufacturers, the Potts 
Medal of the Franklin Institute, the Na- 
tional Geographic Society’s Burr Prize, the 
Sprague Memorial Award from the Na- 
tional Press Photographer’s Association and 
designation as the New England Engineer 
for 1958 by the Engineering Society of New 
England. 

He is a Fellow of our Society, of the 
American Institute of Electrical Engineers 
and the Photographic Society of America. 


Rosters of Student Chapters 


Officers and faculty advisors of the four 
SMPTE Student Chapters are: 
City College of New York: Faculty Advisor, 
Martin Rich; Chairman, Peter Hess; 
Secretary-Treasurer, Morton Fuchs. 


Rochester Institute of Technology: Faculty 
Advisor, Hollis Todd; Chairman, Leonard 


Solomon; Secretary-Treasurer, Richard 
Walker. 
University of Miami: Faculty Advisor, 


Sydney Head; Chairman, Peter Hallinan; 
Secretary-Treasurer, David O. Sperber. 
University of Southern Calif.: Faculty Advisor, 
Herbert E. Farmer; Chairman, Laurence 
Soule; Secretary-Treasurer, Don Per- 

rin. 
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You me Grvited... 


Special ARRIFLEX shows are scheduled for major cities around 
the United States during the coming year. They will be stimulating 
exhibits...featuring demonstrations of all ARRIFLEX cameras 
and accessories—the famed ARRIFLEX 16 and ARRIFLEX 35... 
Ultrascope Anamorphics...special lenses, blimps, and sound gear... 
motors, magazines, and tripods. EVERYTHING in the ARRI system! 


ARRIFLEX factory represen- 
tatives will be delighted to meet 
you personally, to answer spe- 
cial questions in detail and to 
help solve technical problems. 


The ARRIFLEX show is a 
“must see’ show for everyone 
interested in modern motion 
picture equipment for indus- 
trial, military, educational, the- 
atrical and television use. See 
schedule at right — make defi- 
nite plans to be with us when 
the ARRiFLEX show isin your 
area. Check box below. 


THANK YOU! 


CORPORATION OF AMERICA 
257 PARK AVENUE SOUTH- NEW YORK 10, N. Y. 


ARRIFLEX 


TITLE 
Without obligation, I would like: 
LITERATURE IN-PLANT DEMONSTRATION COMPANY 
on ARRIFLEX 16 
on ARRIFLEX 35 9 ADDRESS 


Please send me a reminder CITY 
one week before show is in my area J 


BOSTON, mass. 
JANUARY 18-19 
Motel 128, Dedham, Mass. 


In connection with annual “N.E. 


Industrial Photographic Trade Show” 


KANSAS CITY,mo. 
FEBRUARY 3-4 
Muehlebach Hotel 


Following “The Calvin Workshop” 


LOS ANGELES 
MARCH 25-26 
Statler Hilton Hotei 


In connection with “Industry Film 
Producers Association National 
Convention and Trade Fair.” 


LOS ANGELES ,catir. 
MAY 2-5 


Hotel Ambassador 


In connection with “SMPTE 
Convention & Equipment Exhibit” 


CHICAGO, it. 
AUGUST 7-12 
Conrad Hilton Hotel 


In connection with “Professional 
Photographers of America 
Trade Show” 


WASHINGTON 
OCTOBER 17-21 
Sheraton Park Hotel 


In connection with “SMPTE 
Convention & Equipment Exhibit” 


ZONE STATE 
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Education, Industry News 


The American Science Film Assn. 
is being formed by an ad hoc committee, 
according to an announcement by Randall 
M. Whaley, Associate Dean of the School 
of Science Education and Humanities at 
Purdue University. Dr. Whaley is Chair- 
man of the ad hoc committee. The two 
Vice-Chairmen are A. B. Garrett, Ohio 
State Univ.; and Carl Allendoerfer, Univ. 


Rochford, Edwin W. Roedder, H. Burr 
Roney, Robert Wagner and Willard 
Webb. It is expected that formal organiza- 
tion of the American Scientific Film As- 
sociation will be completed in 1960. 


Proceedings of the 14th Session of the 
International Commission on Illumination 
(Jour., July p. 494) will be published early 
in 1960 and will include papers, discussions 
and technical Recommendations. Recom- 
mendations in the following six categories 


; 


Sources of Visible Radiation; Mine Light- 
ing; Lighting for Transport Other Than 
Automobile and Air. Information about 
publication of the Proceedings or the 
Recommendations is available from L. E. 
Barbrow, Secretary of the U.S. National 
Committee, C.I.E., National Bureau of 
Standards, Washington 25, D.C. 


Two television stations in West Nigeria 
are scheduled to begin operation late in 
1959. Located at Ibadan and Abafon, the 


stations will provide the first permanent 
television service in Africa. At Ibadan, 
the station will be equipped with a 500-w 
vision transmitter feeding into a_ three- 
stack super-turnstile aerial. The Abafon 
station will have a 5-kw transmitter and 
will cover the towns of Lagos, Abeokuta 
and Ijebu Ode. Studio equipment is 
supplied by Marconi Wireless Telegraph 
Co. 


were tentatively approved and are sched- 
uled to become effective six months from 
the date of tentative approval if no objec- 
tions have been raised by any National 
Committee: Measurement of Light; Color- 
imetry; Photopic and Scotopic Vision; 


of Washington. Treasurer is Donald G. 
Williams, Syracuse Univ.; and Secretary 
is Robert E. Green, National Academy ot 
National Research Council. 
Committee members are: John Flory, 
©. S. Knudsen, Richard H. Orr, Daniel 


Sciences 


Electrical Measurements on  Photo- 
graphic Emulsion Grains is the subject of 
the 2000th scientific paper from the 
Research Laboratories of Eastman Kodak 
Co. The paper, by John F. Hamilton and 
L. E. Brady of the physics division of the 
laboratories has been accepted for publica- 
tion in the Journal of Applied Physics. It 
concerns a new technique for exposure of a 
single, tiny silver bromide crystal to an 
electrical field and to an anazingly brief 
flash of light — one ten-millionth of a 


Nobody Owns 
Everything... 


second. 

Papers from the Kodak Research Labo- 
ratories are numbered consecutively and 
have appeared in 201 scientific journals 
throughout the world. The first of this 
series of papers was published in 1913 in 
the Philosophical Magazine of London. It 
discussed the absorption of light in materials 
such as photographic emulsions, glass, and 
other media. 


An English-language version of the Rus- 
sian magazine Optics and Spectroscopy is 
translated and published semi-monthly by 
the Optical Society of America. The project 
receives assistance from a grant-in-aid from 
the National Science Foundation. Sub- 
scriptions (except for special rates to OSA 
members) are available at $25.00 a year 
from the Optical Society of America, Inc., 
33 University Road, Cambridge 38, Mass. 
Better than new? Absolutely! Every item in CECO’s enormous stocks of Foreign subscriptions are $28.00 yearly. 
cameras, lenses, lighting, generators, sound recorders, etc., are checked out Also reflecting current interest 

for perfect performance before they’re released for rental. Smart producers U.S.S.R. scientific publications _ is 
find this has distinct savings. If CECO doesn’t have it for rent—who has? announcement from the American Institute 
of Physics, 335 E. 45 St., New York 17, 
that English-language versions of eight 
leading Soviet physics journals are available 
five to seven months after initial publica- 
tion. 


Smart Pros rent their Equipment 
from CECO’s‘ immense stocks... 


Cameras 
16mm & 35mm—Sound (Single or Double 
System) —Silent — Hi-Speed 


Lighting 
Arcs—Incandescents—Spots—Floods—Dimmers 
—Reflectors—All Lighting Accessories 

Lenses 

Wide angle—Zoom—Telephoto—Anamorphic 


Magnetic—Optical 


Generators 

Portable—Truck Mounted 

Editing Equipment 
Moviolas—Viewers—Splicers—Rewinders 


The Third International Industrial and 
Labour Film Festival will be held in 
Belgium in March 1960 under the auspices 
of the Ministry of Labour. Films accepted 
for showing must be in one of five cate- 
gories: industrial research; training or 
instructional; industrial or technical in- 
formation; human labor problems, and 
productivity and rationalization. Only 
films made since January 1956 will be 
considered. Further information is available 
from La Cinémathéque de _ Belgique, 
Palais des Beaux-Arts 23, Ravenstein, 
Bruss¢ls, Belgium. 


Grip Equipment 
Parallels—Goboes—Other Grip accessories 


Dollies 
Crab—Western-—Portable—Panoram—Cranes 


*CECO Trademark of Camera Equipment CO 
FRANK C. ZUCKER 


Gamera CQuipment 


Dept. JS, 315 West 43rd St., New York 36,N.Y. @ JUdson 6-1420 


Projection Equipment 
16mm & 35mm—Sound & Silent—Slide—Continuous 


Television 


Closed Circuit TV 


December 1959 Journal of the SMPTE Volume 68 


ie 
| 
| 
| LS ic 
| WA K 
=: 
| 
| 
| 
852 


DU ART - TRI ART 


THE ULTIMATE IN 
SCREENING FACILITIES 


* New 60 seat theater 
and separate conference room 


with 16mm projection 


TWO NEW FLOORS OF 
CUTTING ROOMS AND OFFICES 


FIRST JET SPRAY COLOR PROCESSOR 


*Ready Shortly 


CORPORATION 
co L O R + (a = of Du ci Labs., Inc. 4 


245 West 55th St., New York 19, N. Y. « PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenue, Montreal, Canada 
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section reports 


eee 


The Canadian and Rochester Sections 
held a joint meeting on October 24 at the 
Royal York Hotel in Toronto, with ap- 
proximately 70 members and guests 
present. 

E. S. Purrington, Manager, Photo- 
graphic Dept., Ford Motor Co., opened 
the meeting with a discussion of “Ford 


Motor Company-Film Production and 
Utilization,’ during which he outlined the 
uses to which the motion picture is put at 
the Ford Company. He showed a demon- 
stration reel of its use in engineering, 
research, public relations, advertising and 
training. 

Maurice Mitchell, President of Encyclo- 
pedia Britannia Films, in a discussion of 
the “Impact of Technology on Education,” 
described the state of education in the 
United States and Canada. He compared 
the educational systems of Russia and the 
United States, pointed out various short- 
comings, and offered suggestions for their 
improvements. 

N. Rainger of the British Broadcasting 
Corporation Research Department, Lon- 


OUR EXPERIENCE IS YOUR KEY TO | 
_ SERVICE & DEPENDABILITY 


CAMART- CAR 
TOP CLAMPS 
Insure a steady tri- 
pod support for your 
newsreel camera 
when atop a station 
wagon or car plat- 
form. Heavy bronze 
construction. 
Weatherproof. Set 
of three $28.00 


ARRIFLEX 16 


16mm and 35mm cameras in stock for immediate 


delivery. 


motors. New and used equipment. 


Arriflex 16 and 35mm soundproof 
blimps available. 400’ magazines. Synchronous 


CAMART DUAL SOUND EDITOR 
Complete with optical sound repro- 
duction head (or choice of magnetic 
sound) base plate, amplifier-speaker. 
For single or double system sound. 
Easy to handle, no twisting film. 
An unbeatable combination with the 
Zeiss Moviscop 16mm _ precision 
viewer, sharp brilliant 3'/s 
picture. 


DUAL EDITOR without viewer. $195 


Zeiss Moviscop viewe 
(mot illustrated). 89.50 


Special reader-viewer comb. . 269.50 


CAMART BABY DOLLY 


Only a four wheel dolly will provide the bal- 
ance and stability required for professional pro- 
duction. Adjustable seat for cameraman platform 
accommodates assistant. 


$425 
Dolly Tracks Available 


te CAMERA MART... 


1845 BROAGWAY (at 60th St.) NEW YORK 23 - Plaza 7-6977 Coble 


don, England, presented a paper on 
“Cable Film Equipment.’ He described 
its development and uses to date. The 
equipment is intended for the transmission 
of short lengths of 16mm news film over a 
programme channel in very long cables 
or ration link systems. The time of trans- 
mission is 100 times the normal running 
time of the film. 

After the meeting the members, guests 
and wives gathered for cocktails and 
a roast beef dinner.—Ronald E. Ringler, 
Secretary- Treasurer, Canadian Section, 85 
Eglinton Ave., E., Toronto, Ont., Canada. 


The Hollywood Section met on October 
20 at the ABC Studio in Hollywood with 
as attendance of 125. The speakers were: 
WwW. W. ‘Gordy, RCA Service Co., North 
Hollywood, who discussed the “Role of 
Motion Picture and Television in the 
Training of Missile Support Personnel’; 
Jack Fort, RCA _ Defense Electronics 
Products, W. Los Angeles, whose topic was 
“The RCA Micro-Modular Concept” ; 
and Walter Beyer, Motion Picture Re- 
search Council, Hollywood, who delivered 
a “Summarizing Report on the Research 
Council Theater Liaison Program.”’ 

The 16mm color film ‘Atlas on Target” 
supplied by Mr. Gordy was most interest- 
ing. Made by Convair, it depicted the 
staging and launching of an Atlas missile, 
giving particular emphasis to the elaborate 
communication and instrumentation tech- 
niques employed along the entire missile 
range.—Ralph E. Lovell, Member, Board 
of Managers, 2554 Prosser Ave., Los 
Angeles 64, Calif. 


The New York Section met on November 
4 at the World Affairs Center Auditorium 
with an attendance of 80. CWO Richard 
R. Conger, USN, former Photographic 
Officer in charge of Admiral Dufek’s 
Polar Expedition during the International 
Geophysical Year, addressed the group. 
His subject was ‘‘Motion Picture Photog- 
raphy at the South Pole.” 

The audience attentively followed CWO 
Conger’s account of his experiences while 
participating in ‘“‘Operation Deep-Freeze” 
and his description of problems encoun- 
tered with the operation of motion-picture 
equipment under temperatures as low 
as —78 F. 

Of particular interest to Society members 
were CWO Conger’s 
to the behavior of petroleum and graphite 
lubricants at temperatures lower than 
—40 F. At this temperature, these ma- 
terials 
abrasives rather than lubricants. However, 
solved with diester 


remarks pertaining 


assumed the characteristics of 
the problems were 
liquid lubricants replacing petroleum prod- 
ucts and molybdenite replacing graphite. 
Similarly, pulley belts proved 
satisfactory and rubber and 
leather belts motion-picture 
cameras. 

CWO Conger suggested that anyone 
having specific requiring 
details pertaining to his experiences at the 
South Pole should feel free to write directly 
to him at Pensacola. Edward M. Warnecke, 
Secretary- Treasurer, Eastman Kodak Co., 
342 Madison Ave., New York, N.Y. 
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Gevaert 
Sound 
Recording Film 


From the lowest whisper to the most piercing note, every 


sound is recorded with the utmost clarity on Gevaert S.T.6. The Negative films 
Duplicating films 
Sound recording films 
of “fill-in” guarantee sound recordings superlatively clear and well Positive films 


high resolving power of the emulsion and the absence 


Reversal films 
Gevacolor films 
Magnetic film 


defined. This scientifically balanced emulsion practically 
eliminates all ground noise, and at the same time permits excellent 


recording quality, even in the highest frequencies. 


Complete assortment of highest quality material 


GEVAERT PHOTO-PRODUCTEN MORTSEL {ANTWERP BELGIUM 


In the U. S.: The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 
In Canada: Photo Importing Agencies Ltd., 345 Adelaide Street West, Toronto 2B, Ontario 
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reviewed 


Junction Transistor Electronics 


By Richard B. Hurley. Published (1958 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16. 6 by 9-in., 473 pp 4 
vi-xvii, Price $12.50. 


The present-day importance of the 
transistor is well known, and is reflected 
by the number of books available on 
practically all phases of transistor technol- 
ogy. As its title implies, this book deals 
exclusively with the junction transistor, 
and is intended for the practicing engineer 
with a background in electronics. In 
accordance with this intent, the treat- 
ment of the internal physics of semi- 
conductors is limited to the first chapter. 
Chapters 2 through 7 are devoted to a 
discussion of low-leve! considerations, in- 
cluding the development of equivalent 


circuits, audio-frequency amplifiers, bi- 


asing, noise, and degenerative feedback. 
Ihe author makes use of the “r’’ param- 
eters, in contrast to the more commonly 
found “h’” parameters; however, the 
necessary conversion formulas for the 
r, h, and y parameters are given, and with 
care in interpretation, the reader should 
not experience any difficulty. Chapter 6, 
dealing with noise considerations, is 
notable because of the brief but thorough 
(to a practicing engineer) treatment. 

Following the treatment of low-level 
considerations, eleven chapters, approx- 
imately one-half of the book, are devoted 
to high-level situations, including physical 
considerations, power amplifiers, d-c am- 
plifiers, d-c regulators, high-frequency 
equivalent internal feedback, 
video amplifiers, tuned amplifiers, gain 
control, oscillators, and modulation cir- 
cuits. The chapters on high-frequency 
equivalent circuits and video amplifiers 
are particularly well thought out, and 
although such information can be ob- 
tained from other sources, few books 
contain a detailed treatment of these 
extremely important topics. 

rhe final four chapters are devoted to a 
discussion of switching 
engineer dealing with computers or data- 
processing devices will undoubtedly 
complain that this treatment is far too 
brief, especially since a short introduction 
to Boolean algebra is also given in this 
part of the book. However, the treatment 
is sufficient to give the reader a general 
introduction to switching circuits, and the 
excellent bibliography included at the 


circuits, 


circuits. The 


Educators... 


end of each chapter is a source of more 
detailed information. 

As with any book in a constantly ex- 
panding broad field such as transistors, 
this book represents a compromise. As 
the author states in the preface, it is not 
intended as a handbook, but rather as an 
aid to practicing engineers interested in 
transistors, and, more particularly, in 
junction transistors, and their applications. 
In this respect, the exclusion of more 
modern high-frequency devices such as the 
field-effect transistors limits the value of 
the book to some extent, and the fairly 
advanced mathematics used in a number 
of places places a severe limitation on its 
value to technicians. However, for the 
engineer experienced in electron tube 
technology, the book provides a very 
good introduction to junction transistors 
and their applications. In the field of 
television, the use of transistors in both 
transmitting and receiving equipment is 
rapidly expanding, and Mr. Hurley’s 
book would be a good text for the practicing 
engineer interested in broadening his 
knowledge. It is of less value in the 
motion-picture field, although junction 
transistors are being used both in audio 


Membership Certificates (Active and Asso- 
ciate members Attractive hand 
engrossed certificates, suitable for framing for 
display in offices or homes, may be obtained 
by writing to Society headquarters, at 55 
West 42nd St., New York 36, Price: $2.50. 


only). 


@ Make sure you get the most out of your 16mm sound films 


@ Use the standard tests your own projector repairman uses 


@ Measure your projector's performance yourself with the... 


16mm “JIFFY” TEST FIL 


@ Points up both projection and sound troubles 


@ Instruction booklet supplied with the film 


@ Test instruments are not required. 


Write... 


SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 


55 West 42nd Street, 


New York 36, New York 
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equipment and in process control equip- 
ment. 

In summary, the book fulfills its stated 
objective — that of explaining the junction 
transistor, its characteristics, and _ its 
applications — in a manner familiar to 
the practicing engineer, and is therefore a 
useful and interesting addition to the 
field.—Harvey W. Mertz, 406 Cornwall 
Rd., Haddonfield, N.J. 


(Ed. Note: Mr. Hurley presented a paper 
on the Transistor Session at the Los Angeles 
Convention in 1956; “The role of transis- 
tors in electronics,’’ Journal, June 1957, pp. 
330-332. ) 


Television Advertising 


By Clark M. Agnew and Neil O’Brien. 
Published (1958) by McGraw-Hill Book 
Co., 330 W. 42 St., New York 36. 300 pp. 
Illus. 63 by 9}-in, Price $9.50. 


Those who have been in _ television 
advertising from the start may have for- 
gotten the many long hours of trial-and- 
error Jearning, and the many different 
fields they have had to master, before 
reaching their present level of proficiency. 
Newcomers to this young and still ex- 
panding field can probably best appreciate 
the vast scope of the subject matter that 
is now 
A field so large and of such rapid growth 
as this one has needed a book to docu- 
ment it in its present state. The authors 
have done an excellent job of meeting this 
need. 

The many subjects covered in the main 
section of the book may be broadly divided 
into theory, production basics, production 
practice, production particulars, and plan- 
ning for the future. Following this, about 
50 pages are devoted to an advertising 
dictionary, and to an appendix of unusually 
high value as a source of factual reference 
material. 

{t is difficult to convey adequately in a 
the 
ness with which the authors have developed 
their subject. In studying the sponsor, the 
the 
influence him in his important responsibil- 
ity of rejecting material. 
In studying the audience, they make it 
quite clear that any viewer can turn off 
the sound or go out for a snack during the 
They the faults, 
as well as the virtues, of audience sampling 
They “*gobos,”” 
*‘split-gobos” and other production partic- 
ulars. These and many more pieces of 
the entire subject are presented in a very 
readable manner. 

Novices will find book useful; 
So will experienced professionals, if only 
refresher course.—Don G. 
Ave., Tuckahoe, 


required for professional status. 


necessarily brief review thorough- 


authors examine pressures which 


accepting or 


commercial. compare 


methods. demonstrate 


this 


as a welcome 
Malkames. Plymouth 
N.Y. 


A Grammar of the Film 


By Raymond Spottiswoode. Paperbound 
published (1959) by University of 
California Press, Berkeley 4, Calif. 328 
pp. including index, Preface and Introduc- 
tion. 4 by 7-in. Price $1.50. 


ed. 


It is good news indeed that Raymond 
Spottiswoode’s A Film 
has published in a_ paperbound 


Grammar the 
been 
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CONSISTENT 


high 
quality 
processing 


\ \ 


with the 
NEW 
HOUSTON 
FEARLESS 


LABMASTER 


Completely automatic, accurate control of solution temperatures and pre- 


cise timing of processing cycles ass 


ure uniform results of the highest order 


with the New Houston Fearless Labmaster. For 16mm B&W neg. or pos. film. 
Adaptable to reversal film. Designed for easy, trouble-free operation and a 
bare minimum of maintenance. H-F volume production makes possible a 
price far lower than any processor of comparable quality and performance. 


$4,175 COMPLETE...Nothing else to buy (16mm Neg.-Pos. Model) 


¢ Low price includes built-in 
refrigeration system, air 
compressor, turbulation pumps 
and film magazines. 


¢ Modular construction. Can be 
easily modified to process reversal 
film as well. 


¢ All tanks stainless steel. 


¢ Perfected H-F Drive eliminates 
film breakage. 


¢ Operates up to 40 f.p.m. 


¢ Variable heat and filtered air in 
dry box. 


HOUSTON FEARLESS CORPORATION 
11827 W. Olympic Bivd., Los Angeles 64, Calif. 


Please send catalogs and prices on: 

B&W Labmaster Color Labmaster 

{_} Remote Control Heads (_) Camera Heads 
Camera Pedestals Tripods Dollies 


Name _ 

Firm 

Address 

City State 


Zone 
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edition. Originally published in 1935 by 
COLORTRAN CONVERTER Faber, and Faber Ltd., of Great Britain, it 
LIGHTING EQUIPMENT was published in the United States in 1950 


Professional The Se Se by the University of California Press 


CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING (publishers also of the present reprint). 


Services write for catalog Although by no means the equal in 
NATURAL LIGHTING CORP. practical ways of Spottiswoode’s classic, 
630 S. Flower St., Burbenk, Calif. Film and Its Techniques, A Grammar of the 
Film has considerably more than historical 


IN THE SOUTHWEST TUFF COAT interest. The book repays careful reading, 

For Equipment and Stage Rental Multiplies the useful life of all types of preprint and if certain sections seem intensely and 
and release film. Protects from scratches and “hz 

ont Personnel Sale, comp to an. Hills deans exclusive ly concerne d with battles long 

L ete and lubricates. Special type available for ago,” and in other sections the youthful 

ey ee ee eee Videotape, Magstripe and Lacquered footage. author seems more erudite than lucid, 


It's BIG ‘‘D’’-FILM LABORATORY, Inc. Send for Brochure 
4215 Gaston Plaza, Dallas 10, Texas. NICHOLSON PRODUCTS CO. even these sec tons will repay careful 
TAylor 7-5411 LATS. 3403 Cahuenga Blvd. _Los Angeles 28, Calif. reading for occasional flashes of insight 

and stimulating (and controversial) argu- 

Users of Permafilm Protection and ment. : 
BERTIL I. CARLSON SAVE Perma-New Scratch Remevel show This book was written with high aims 

savi ranging fr % to 50% ak. 

Photoproducts Co. 25-50% ead mose by lengthening the life of and lofty purposes, “*... to make as 
‘© | their prints. A money-back test will precise as possible the language and 


Consultants, designers, builders ON PERMAFILM INCORPORATED grammar which the film, as a prospective 


in PHOTO INSTRUMENTATION PRINT | 723 7th Ave.-New York 19-Cl 6-0 art-form, has to acquire; next to outline 
COSTS py meg = OF CALIFORNIA its history, redressing the balance of crit- 
Box 60, Fort Lee, N. J. Hollywood 38-HO 4-4168 icism which has inevitably but wrongly 
laid sole stress on the machine-made film, 


J. A. MATTHEWS J. B. MINTER PHOTOGRAPHIC and indicating the economic and political 
Professional Sound Recording Services: INSTRUMENTATION factors which have determined its course in 
Disk Mastering, Tape Editing, Spectalizing in | the past and are likely to influence it 
Dubbing etc. HIGH-SPEED | in the future... .” 
COMPONENTS CORPORATION, Motion-Picture Photography One of the most charming sections of 
Recording Division Photographic An Analysis eae Comgeny the book is the preface (to the 1950 
Denville, N.J. Oakwood 7-0290 eect et edition ), written by the mature author of 
Film and Its Techniques, in which he evalu- 
ates the work of the young author with 
CRITERION PROFESSIONAL MOTION PICTURE perception and objectivity. 
FILM LABORATORIES, INC. PRODUCTION EQUIPMENT “With all the heady enthusiasm of his 
; Cameras, Sound Recording, Editing, twenty years and unembarrassed by any 
Complete laboratory facilities for 16 Laboratory and Affiliated Equip. actual contact with film, he felt that he 


& 35mm black-and-white and color Consulting Services by Qualified Engineers : 
Domestic and Foreign had the answer,” says the older man of the 


33 West 60th St., New York 23, N. Y. REEVES EQUIPMENT CORP. younger with perhaps a_ half-amused, 
Phone: COlumbus 5-2180 oan oa UIP half-regretful sigh for that vanished enthu- 


siasm. 
“How then, does this early study of 


ELLIS W. D'ARCY & ASSOCIATES SUPPLIERS 
st2 p to the passage of time: 
Consulting and Development Engi PHOTOGRAPHIC CHEMICALS the older man inquires. ““The answer 


Xenon-Arc Applications and | seems to be,” he says, “that film is a 
Motion-Picture Projection Consultants in Photographic Chemistry medium still so much under commercial 


Magnetic Recording and Reproduction 3 ee ponte, tae. | domination that it is always in danger of 
Box 1368, Oujee Dunes, Gary, Ind. Long Island City 6, New York falling into stereotyped forms which are 
one: Twin Oaks 5.4201 YElowstone 2.6500 easy to exploit. There is, therefore, a 


continuing need to go back to funda- 


EAGLE FILM FILM PRODUCTION EQUIP. mentals, and see what new forms can be 


LABORATORY. INC. The world’s largest source of supply for prac- spun out of the basic substance of film. 
of tically every need for | Never was the need for experiment greater 
recording and editing motion picture films. | than today, when so little is being done. 
A 16MM SPECIALIST LABORATORY Domestic and Foreign | Thus any study, however imperfect, 
341 E. Ohio St., Chicago 11, Ill. Mg Re oe Oe. which tries to lay bare the scaffolding of 
Whitehall 4-2295 Western Branch: 6331 Helly'd Bled Holly’d,Cal. the film medium, may be able to help the 
creative worker on his way.” 
C lete Col It is a pity that the entire Preface can- 
pee lack & Whit ALL 16mm PRODUCERS SERVICES not be quoted here in its entirety. It is witty 
: : - Equip. Reatele © Technical Crows and delightful and at the same time full of 


Motion Picture 40 X 70 Sound Stage ' 
16mm Laboratory Services 16mm LABORATORY FACILITIES sound observations and critical evaluations. 

including Exclusive TRIAD Color Control The author (of the Preface) has no hes- 

Sound Recording Additive Color Print Process, Plus B & W itancy in pointing out the imperfections of 
FISCHER PHOTOGRAPHIC LABORATORY, INC. SOUTHWEST FILM CENTER the young author’s book, which he exposes 
6555 North Ave., Oak Park, Ill., EUclid 6-6603 3024 Ft. Worth Ave., Dallas 11, Texas with a devastating wit. It is with something 


akin to a shock of recognition that the 


ee 35mm, 70mm ROCKY MOUNTAIN HEADQUARTERS reader realizes that the older author is the 
ny meee Seep For 16mm Film Services same person as the younger author who 
RENT Special Cameras B&W and Anscochrome Processing has developed with the years and _ bril- 
Lenser Printing—Recording—Editing liantly fulfilled the promise of his early 


Lights | 
Processing Equipment Producti —Rental— Sales efforts. 


Editing Equipment Write for Price List 
GORDON ENTERPRISES WESTERN CINE SERVICE, INC. 


5362 N. Cahuenga, North Hollywood, Calif 114 E. 8th Ave., Denver 3, Colo. AMherst 6-3061 


Science Study Series, prepared under 
the direction of the Physical Science Study 


Professional cards available to members. 12 insertions, 2x1 in., $60 Committee of Educational Services Inc., 
Watertown, Mass., published in coopera- 
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tion with Doubleday-Anchor Books, New 
York, and Wesleyan University Press Inc., 
Columbus, Ohio, 1959, 4} by 7}-in., 
illus., 95¢ each. 


S1, The Neutron Story, Donald J. Hughes, 
158 pp. 

S2, Magnets, The Education of a Physicist, 
Francis Bitter, 155 pp. 

$3, Soap Bubbles and the Forces which 
Mould Them, C. V. Boys, 156 pp. 

S4, Echoes of Bats and Men, Donald R. 
Griffin, 156 pp. 

S5, How Old Is the Earth? Patrick M. 
Hurley, 160 pp. 


The Science Study Series, which has begun 
with the publication of the five titles listed 
above, is one result of the research, directed 
by the Physical Science Study Committee, 
which was aimed at a major revision of the 
teaching and study of physics. The PSSC 
was formed at the Massachusetts Institute 
of Technology in 1956 by a group of 200 
high-school teachers, editors, authors, 
journalists, apparatus-designers, film 
producers and other specialists. The PSSC 
is currently completing a new physics text 
book, producing a library of short class- 
room films, and designing simple apparatus 
that can be constructed by teachers and 
students, 

The Science Study Series, which will 
eventually number more than seventy 
illustrated paperback books, will be 
issued at the rate of about fifteen titles 
a year. Some will tell of the role of physics 
in the world of man, his technology and 
civilization. Others are biological in nature. 
According to the statement at the begin- 
ning of each book, ‘tthe primary purpose 
of these books is to provide an authorita- 
tive survey of physics within the grasp of 
the young student or the layman.” It 
is stated that ‘all the authors have been 
selected for expertness in the fields they 
discuss and for ability to communicate 
their special knowledge and their own 
views in an interesting way.” 

Donald J. Hughes, who wrote The 
Neutron Story, learned the story from Enrico 
Fermi, and was invited by Mme. Fermi, a 
member of the PSSC, to contribute this 
opening monograph. 

Magnets, the Education of a_ Physicist 
used the pedagogical technique recom- 
mended by James B. Conant, that of 
leading the student through the maize 
of learning already followed by the path- 
finder. 

Soap Bubbles and the Forces Which Mould 
Them is a reprint of a classic of science 
literature, out of print since 1916. As a 
model of lucid exposition, it has much to 
recommend it to science authors and repor’ 
writers, except that it is unindexed, th« 
only one among the first five in the series 
to show such a conspicuous lack! 

Echoes of Bats and Men is written by the 
man who, in 1938, first heard the ultra- 
sonic voices of bats. Donald R. Griffin 
has united biology and physics, the two 
sciences with which the Science Study 
Series is concerned, in this report on studies 
of bats, porpoises, and whirligig beetles, 
and of electronic radar and sonar. 

Patrick M. Hurley discusses the search 
for the answer to the question How Old 
Ts the Farth? in the light of our new knowl- 
edge of radioactivity, treating radio- 
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activity both as a source of energy and as a 
dating tool. 

Next on the list are to be The Physics of 
Television, subtitled Flectrons, the Eye and 
the Ear, by Donald G. Fink, Director of 
Research, Philco Corp.; and Crystals 
and Crystal Growing, subtitled Order in 
Nature, by Alan Holden and Phylis Singer. 

Obviously not for professional scientists, 
The Science Study Series books may be use- 
ful in filling in gaps in the specialist’s 
knowledge. Although they vary, it may be 
said that, in general, the books represent 
the same type of “‘tutorial’’ material that 
one finds in some magazine articles, 
though some of the books may go deeper 
or cover subjects more fully. For example, 
Echoes of Bats and Men has been treated in 
current periodicals, but here the material 
is presented soundly and in extremely 
useful format for study and ready ref- 
erence. 


The First Year of Title VII, an article by 
Kenneth D. Norberg and Thomas D. 
Clemens in the Fail 1959 issue of Audio 
Visual Communication Review, presents an 
informative report oi considerable value 
for engineers as well as to the educators. 
“A Report on the Administration of 
Educational Film Activities in 14 Coun- 
tries,’ a survey by the International 
Council for Educational Films for Unesco, 
also presents relevant facts and draws 
clear-cut conclusions. The three main 
articles of the issue (“‘New Directions for 
Communication Research,” by L. P. 
Greenhill; “Comparative Costs for Tele- 
vised and Conventional Instruction,’ by 
W. F. Siebert; and “Education and the 
Challenge of Mass Culture,” by George 
Gerbner), although different in subject 
matter, all seem to fall a little short of the 
exhaustive and scholarly treatment that 
would result in an important contribution 
to a special and limited field and also to 
fall short of the condensation of material 
and clarity of style that would appeal to 
the average reader. This is not to say 
that there is not much of value in each of 
these three articles. Each deals with an 
important facet of the broad area of audio- 
visual communication and each contains 
many thought-provoking statements. Per- 
haps the common fault — if there be one — 
lies in some uncertainty as to the point of 
view, or rather as to what type of reader is 
to be reached: the specialist, to whom a 
special vocabulary and an academic style 
would present no barriers to under- 
standing, or the average reader looking for 
information presented clearly and concisely. 


Job information for experienced en- 
gineers and scientists is contained in the 
Fall 1959 issue of Careers, a publication 
which gives a brief run-down of job op- 
portunities in the big companies. It is 
published by Careers, Inc., 15 W. 54 St., 
New York 36. The publishers note that 
free distribution is normally limited to 
alumni of ECPD-accredited colleges and 
universities through their alumni _place- 
ment offices or other accredited agencies. 
It is noted that ‘‘Popular-priced edition is 
made available to all others by Simon and 
Schuster, Rockefeller Center, New York.” 


The ultimate in 
top quality 
microfilm 
processing 


ARCHIVAL MICROMASTERS 
process microfilm to meet the 
rigid standards set by the Bureau 
of Standards of the United States 
Government for archival quality. 


MULTI-MATIC FILMASTERS 

ere a complete line of 

film processing machines designed 
by Ana-Tec, Inc., including: 

@ MULTIMASTERS 


Processors of black and white 
positives, negatives, reversals. 


COLORMASTERS 
Processors of color positives, 
negatives and reversals. 
MOBILMASTERS 
Complete self-contained mobile 
film processing laboratories. 
PORTAMASTERS 
Attachable portable darkrooms for 
dependable daylight operation. 
TRACKMASTERS 
Special high speed machines for 
events requiring immediate results. 
Full engineering services are 
available for laboratory 
modifications, installations and 
other laboratory services. 


For full information covering your 
requirements and a free cost 
estimate, Write direct to: 


2054 Granville Avenue, Dept.JS 
Los Angeles 25, Calif of 
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New Members 


The next Directory for Members is planned for April 1960. The following members have been 
added to the Society’s rolls since the list published in Aug. 1959. Also listed are those re- 
gretfully reported as deceased since that date. The designations of grades are the same as 
those used in the Directory. An up-to-date list of the Sustaining Members appears on the 
outside back cover of each month’s Journal. 


Fellow (F) Active (M) Associate (A) Student (S) 
Deceased 
John W. Boyle (F) A. J. Moran (A) M. G. Sinkewitch (A) 
Dr. J. C. Burnett (F) W. J. Morlock (M) George H. Walter (M) 
Charles Fermaglich (M) Franz Netschert (A) Joseph Weiss (A) 
W. G. Millais (M) Brand D. Ochse (M) Merrill G. White (M ) 


Sydney M. Robinson (A) 


Abdel-Akher, Mohamed Mostafa, Deputy Chief Baumgardner, George W., Rochester Inst. Tech. 


ng., CAS. Broadcasting, Abu-Zaabal, Cairo, Mail: 8 Adams St., Rochester ax. ¥. 
Egypt, U . (M) Sees Bayoglu, Yavuz, Grad. Student of Engr., Murat 
Adison, John C., Chief Eng., . WPCA-TV. Mail: Film, Turkey. Mail: Box 2340, Georgia Insti- 
426 Haywood Ra., Ambler, Pa. (A) ‘ ; tute of Technology, Atlanta 13, Ga.( A) 
Albene, ~y 4 L., Univ. Miami. Mail: 1250 Walsh Baysal, Kemal, Owner, Baysal Films, Taksim 
Ali, Farouk Ibrahim, Dir. of Tech. Office, U.A.R. Sacks, 
adensting, Ean. Dept, 4 Sheriffiein St Bechly, Fred L., Eng., Radio Corp. of America. 
Caire Egypt, U A.R.(M) Garden State Dr., Merchantville, 


Artus, ‘Lowell R., Er Coordinator, KELO-TV, 
13 St. & Phillips, Sioux Falls, SD’ (A) Benone, Adolph H., Film Editor, ABC-TV. Mail: 
Avellana, Angel, Mot.-Pic. Sound Eng., National 7120 Samoa P1., Tujunga, Calif. (A) 
Motion-Picture Production Center, Program Benrios, George, Camera Techn., Florman & 
Support, USOM/Vietnam, Saigon-Vietnam, P. Babb. Mail: 1660 Nelson Ave., New York 53. 
I. (A) (A) 
Benson, K. Blair, Sr. Project Eng., CBS Televi- 
sion. Mail: Harbor View, South Norwalk, 
Babletek, Jenoe L., Elect. Eng., Waisman-Ross Conn. (M) 
& Assoc. Mail: 110 Inkster Blvd., Winnipeg 4, Blasingame, James B., Box 9057, University of 


Manit., Can. (M) Miami, Coral Gables 46, Fla. (S) 

Baillie, Howard, General Mgr., George Hum- Boeniger, Kene, Cameraman-Producer, Alexath 
phries & Co. Labs. Mail: ‘“Gorsecroft,” & oeniger Film Ltd. Mail: Steinbruchel- 
Templewood La., Farnham Common, Buc ks. " strasse 62, Zurich 7/53, Switzerland. (M) 

Eng. (M) Bourgeois, James F., Assoc. Producer, Visual 

—_ Dick LeRoy, Rochester Inst. Tech. Mail: Education Films. Mail: 2215 Central St., 

> Linden Ave., Rochester 10, N. Y. (S) Evanston, Ill. (A) 

Richard C., SKY-VUE Theatre, Byloff, Robert W., Manager, Systems Engr. 
Shaw AFB. Mail: 115 Andorson St., Sumter, Broadcast Div., Radio Corp. of America. Mail: 
S. C. (A) 1 Gwen La., Devon, Pa. (M) 


The Baldwin 

Transmission Densitometer 

Also for use in conjunction with the 
single-cell Photometer M.N.D., this 
typically precise Baldwin instrument is 
designed for the measurement of trans- 
mission density to B.S. diffuse density. 


The Baldwin 
Reflection Densitometer 

Used in conjunction with the 
single-cell Photometer M.N.D., this 
easily operated instrument gives 
an accurate measurement of 

B.S. diffuse density. 


The infallible eyes 


As the techniques of photometry and densitometry become 
more and more complex, the comparison between prints 

or negatives cannot rest on the judgement ot the human eye, 
however well experienced. Today, the unvarying 

accuracy of Baldwin instrumentation is needed. 


PHOTOMETRY TODAY CALLS FOR BALDWIN PRECISION 


Write for Brochure JMP/117 containing details of the complete Baldwin range. 


instrument Division 


BALDWIN INDUSTRIAL CONTROLS 


Baldwin Instrument Company Ltd., Dartford, Kent, England 
Telephone: Dartford 2948 & 6411 
Cables & Telex: Baldwin, Dartford. 4 Harper Group Company 


Cardasis, Peter P., General Office Mer., Movielab 
Film Labs. Mail: 131-06 229th St., Laurelton 


3, N. Y. (A) 

Carlin, Richard J., Film Techn., Consolidated 
Film Ind. Mail: 6458 Densmore Ave., Van 
Nuys, Calif. (A) 

Carter, P. R., Co. Dir., Provincial Cinemas Ltd., 
Civic Theatre, Kawerau, Bay of Plenty, N. x 


(A) 

Castrignano, Robert A., Eng., Columbia Broad- 
casting System. Mail: 157 Idlewood Dr., Stam- 
ford, Conn. (M) 

Chismark, Albert H., Dir. of Eng, WHEN-TV, 
101 Court St., Syracuse, N. Y. (M) 

Clark, George B., Projectionist, St. James 
_ atre. Mail: Box 835, Asbury Park, N. J. 


clark, Harold, Manager, Eastern Sound Co. 
Mail: 308 Maple St., New Market, Ont., Can. 
(M) 

aT: Jacob, Dir., Producer, Ramah Films Co. 

40 W. 90 St., New York. (A) 

Kenneth Research Psychologist, 
Courtney & Co. Mail: 1711 Walnut St., Phila- 
delphia 3. (A) 

Conrad, Charles P., Lab. Techn., Eagle Film 
7 y Mail: 4507 N. Campbell Ave., Chicago 25. 


Corbett, Cyrus J., It» Eng., NBC-TV. Mail: 6434 
Satsuma Ave., N: Hollywood. (M) 

Creer, Ralph P., Manager Medical Mot.-Pic. & 
TV, American Medical Association, 535. 
Dearborn St., Chicago 10. (A) 

Crozier, G. L., Photo., Audio-Visual Techn., 
Church of N. Z. Mail: 7 Kelly’s 
Rd., Albans, Christchurch, N. Z. (A) 


Deane, Dennis, Univ. So. Calif. Mail: Box 897, 
nglewood 5, Calif. (A) 

Deitchman, George L., Duality Control Techn., 
Eastman Kodak Co. Mail: 31 Santa Rosa Ave., 
Pacifica, Calif. (M) 

deLeon, Leonard s: Elect. Eng., Hughes Air- 
craft Co. Mail: R. 1, Calabasas, Calif. » 

Derlak, Leo S., Aa Mot.-Pic. Photo., U. 
Naval Air Test Facilities. Mail: 172 East inti 
Rd., Colonia, N. J. (M) eA 

Dimick, N. C., Film Editor. Mail: 5258 N.E. 
Sandy Blvd., Portland 13, Ore. (A) 

Distin, Edward O., Rochester Inst. Tech. Mail: 
9 Backus St., Apt. 318, Rochester 8, N. Y. (S) 
Dittman, Egon A., Mot.-Pic Ph. sto. & Lab. 
Operator. Mail 834 El Pintado Rd.,, Danville 

Calif. (A) 

Dixon, Carl R., Univ. So. Calif. Mail: 2130 Vista 
Del Mar Ave., Hollywood 28. (S) 

Downs, Joseph R., CWO, Army Pict. Center, 
35-11 35th Ave., Long Island City 1,N. Y (M) 

Drexler, Elias j Sales Mgr., Gevaert Company 
of America, Inc., 21 W. 54 St., New York. (M 

Duck, Sherman W., TV Eng., Alabama Polytech. 
Inst. Mail: 516 N. Ross St., Auburn, Ala. (A) 

ik Francis R., TV Equip. Reg) Supvr., 

S. Army Signal. Corp —_ : 17 Westmore- 
toe Rd., Hicksville, N. Y. 

Dye, Guilford R., Univ. Miacri Mail: 6100 San 
Amaro Dr., Coral Gables 46, Fla. (S) 

Dylewski, Thaddeus J., Eng., Physicist, Cook 
Research Labs. Mail: 2710 N. Menard Ave., 
Chicago 39. (M) 


Epstein, Pablo, Tech. Advisor, Instituto C uban o 
del Arte. Mail: Calle 36A 2719, Miram: 
Habana, Cuba ) 

Erhorn, Philip C., Vice-Pres., Audiofax Associ- 
ates. Mail: Box 42, Setauket, N. Y. (M) 


ryt, Samir G., Boston Univ. Mail: 830 Beacon 
yston 15. (S) 

penh, Richard R., Jr., Boston Univ. Mail: 14 
Buswell St., Apt. "112, Boston. (S 

Finlan, Mack W., Eng., Eastman Kodak (: 
Mail: 191 Denise Rd., Rochester 12, N. Y. (A) 

Fisher, Michael T., N. Y. Univ. Mail: 505 Bronx 
River R« , Yonkers, N. Y. (S) 

Flinchbaugh, Richard Cc. High Speed Photo., 
Boeing Airplane Co. Mail: 14426 24 Ave., S., 
Seattle 88, Wash. (A) 

Flynn, Stephen P., Boston Univ. Mail: Haycock 
Point, Branford, Conn. (S) 

Forgrave, Paul F., Mot.-Pic. Photo., Battelle 
Memorial Institute, 505 King Ave., Columbus 
1, O. (A) 

Fszol, Arthur L., Film Dir., Valley Telecasting 
Co. Mail: 1009 Eighth Ave., Yuma, Ariz. (M) 
Fujimura, William S., Optical Eng., Bausch & 
Lomb Optical Co. Mail: 512 Emerson St., 

Rochester 13, N. Y. (A) 

Futran, Herbert S., Free-Lance writer, 7716 East- 

lake Terrace, Chicago 26. (A 


Gailey, Richard W., Mot.-Pic. Techn., Brigham 
Young Univ. Mail: 735 E. 1430 > , Provo, Utah. 


(A) 

Gast, Raymond W., Supvr. Eng., Video Trans- 
mission, N. Y Telephone Co. Mail: 192 Mid- 
land Ave., Glen Ridge, N. J. (M 

Geiger, Joseph R., Chief Eng., Smith, Kline & 
French Labs. Mail: 10 Dew Berry La., Levit- 
town, Penn. (M) 

George, Mallard, Owner, Mal George Film Labs., 
4 Vance St., Uniontown, Penn. (A) 

Gerendasy, Stanley, Broadec ast _Eng., Columbia 
Broadcasting wry Mail 31-50 140 St., 
Flushing 54, N. Y. (A) 
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—. A. V., Sr. Photo., Avco Everett Research 

aboratory, 2385 Revere Beach Pkwy., Everett 
49, Mass. (M) 

Gillmore, Lionel R., Dir., Hughes Aircraft Co. 
Mail: 2601 Curtis Ave., Apt. F, Redondo Beach, 
Calif. (M) 

Gindhart, Charles T., Jr., Dir., Lockheed Aircraft 
Service. Mail: Forrest Ave. & Chestnut Rd., 

ake Pine, Marlton P.O., N. J. (A) 

Gold, Hyman, Consultant, 2155 Bolton St., New 

Development Eng., Ampex 
56 Laurel St., Menlo Park, Calif. 


Gordon, Aaron, Photo., A.G.S.&R. Studio. Mail: 
180 W. Randolph St., Chicago 1. (A) 

Gottesman, Herman B. +» Prod. Mer. Color Phete- 
finishing, Peoples Drug 32 “OO” 
St., N.E., W ashington, D. C. (M) 

Grace, James T., Maint. 
ee: Mail: 95-06 120 St., 
N. Y. (M) 

O. S., Pres., Scripts By Ocvested 
Granducci, Inc., >, Wisconsin Ave., N.W., 
Washington 16, D.C. (M) 

Gray, Richard A., Univ. Calif. L.A. Mail: 
Harrison, Kansas City, Mo. (S) 

Groo, Hayes R., III, TV Camera Tube Eng., 
Ww ee mr Electric Corp. Mail: 334 Day St., 
Horseheads, N. Y. (A) 


orp. Mail: 


(M) 


Army Pict. 
Richmond Hill 19, 


7340 


Hallmann, 
aboratory, 

11. 

Arlen L., 
1068 Crescent Dr., 

Hansom, Albert 
som, Inc., 117 
(A) 

Harper, 
Prods 
28. (A) 

Harris, Aubrey, TV Development 
Corp. Mail: 80 The Vale, 
(M) 

Harris, Eric A., 
System. Mail: 


Arnold H., Office 
Inc., 341 E. 


Brooks 
Logan, Utah. 
» Prod. Supvr., 


First Ave., N., 


Eagle 
Chicago 


Mail: 


Manager, 
Ohio St., 


sher & Han- 
Seattle 9, Wash. 


Prod. 
1961 N. 


Earle, 
Mail: 


Caldwell-Palmer 
Ave., Hollywood 


Mgr., 
Argyle 


, Eng. 


Eng., 
London N.W. 


Eng., 
12 3 W. .. New 
Hasan, Syed R., Calif. 

W. 30 St., Los Angeles a. €S) 
Healy, Geoffrey E., Elect. Eng., Sones Corp. 

Mail NRMA House, &th FI., « Sydney, 


Australia. (M) 
Henkel, Joseph F., Eng., Federal Mfg. & mA 
15 Genesee St., Hicksville, N. 


Mail: 
WDAY, 


Broadcasting 
York 23. (A) 
Mail: 1206'/2 


Hetland, — Tech. Dir., Fargo, 
( 
Hiwatashi, Kenji, 
Corp. nd Japan. Mail: 361, Kinuta machi, 
gaya Tokyo, Japan. (A) 

"Weeman L., Eng., Radio Corp. of 
Neca) a. Mail: 6911 Cedar Ave., Pennsauken 8, 

Hockman, ‘Charles N., Mot.-Pic. Prod., 
Oklahoma. Mail: Madison St., 
Okla. (M) 

Hoffman, W., Rochester Inst. 
95 Main St., Roche ster 14, N. 

John "Mot.-Pic. Lab. 

Pub He alth Service. 
p So N.E., Atlanta 7, Ga. (M) 

Horstmann, Gene B., Cameraman, Boeing Air- 
plane Co. Mail: 321 W. McGraw St., Seattle 
99, Wash. (M) 

Hoyles, Herbert A., Cons. Eng., 
& Associates, 1846 Beaulynn PIL., 
couver, B. C., Can. (M) 

Hull, J. Byrne, Elect. Eng., Ampex Corp. 
Star Hill Rd., Redwood City, Calif. (M) 

Hunt, D. P., Dir., Peter Hunt Recording Studio, 
Ltd., 130 St. Stephen’s Green, Dublin, Ireland. 


Broadcasting 
Seta- 


Research Eng., 


Dir. 
1025 


Univ. 
Norman, 


Tech. 
Y. «S) 
Supvr., C.D.C., 
Mail: 404 Page 


Mail: 


Hoyles, Niblock 
North Van- 


Mail: 


Asst. 
Ave., 


Iannucci, Carmine, 
fail: 489 Longhill 


Chief Eng., 
Shelton, Conn. 


NNC-TV. 
(A) 


Jamroz, Anthony, Scientific Statf, Northern Flec- 
tric Co., Ltd., Belleville, Ont., Can. (M) 

Jasin, John P., Commercial Photo., 194 Cilley 
Rd., Manchester, N. H. (A) 

Owner, Sound F 

ork 16. (A) 


X Service, 


Johnson, Harold P., 


0 St., New v 

Beverly M., Chief, 

U.S. Info. "Agency. 
Rd., Bethesda, Md. ( 


Services 
7811 Stratford 


Mission 
Mail: 


Kafafian, 


Center. 


(A) 

Kaushish, D. C., Theatre Owner. Mail: c/o The 
Asian Art Printers, Ltd., D. B. Gupta Rd., 
Paharganj, New Delhi 1, India. (A) 

Keck, Leonard W., Pres., Calvin Productions 
Inc., 1105 Truman Rd » Kansas City, Mo. (M) 
Kim, Sung Yul, Radio Eng... Eng. Section, 

HLKA, K.B.S., Seoul, Korea. (A) 

Klerx, Henry H., Product Analyst, Radio Corp. 
of America, Front & Cooper Sts., Bldg. 15-6, 
Camden, N. J. (A) 

Knowles, Greg W., Boston 
Mounttort St., Boston 15. (S) 

Koenig, Clarence W., Film Dir., 
Mail: W. 3415 Queen P1., Spokane, 


John, 
Mail: 


Calif. Medical 


San Francisco 23. 


Eng., Univ 
1544 Union St., 


Mail: 


KXLY-TV 
Wash. (A) 


Univ. 


Lamy, Raymond H., Eng., WEBR, Inc., 23 North 
St., Kenmore, N. Y. 

Larner, Stevan deFreest, Free-Lance Mot.-Pic. 
Cameraman, 20 E. 67 New York 20. (M) 
Lee, Wilfred A., Dir., Wilfred Lee 
& Co. Mail: 37, Park St., Port of Spain, Trini- 

dad, B.W.I (M) 
Legault, Paul, Dir. & Prod., 
: 772 Davaar, Outremont, Que., 

LeMay, James id Mer. Audio-V ‘isual 
OZALID, Johnson City, N. Y. (M) 

Lerman, Seymour, Free-Lance Photo., 
85 Violet St., Massapequa Park, N. Y. 

Licursi, James, Mot.-Pic. Cameraman, 
Squadron, Lookout Mountain A.F.S. Mail: 
19448 Elkwood St., Reseda, Calif. (A) 

Lieberman, H. Gilbert, Univ. So. Calif. Mail: 
Box 48458, Briggs Station, Los Angeles 48. (S) 

Lowe, Federico W., Dir., Emelco Chilena S.A.C. 
Mail: Casilla 9912, Santiago, Chile. (M) 

Lyons, Oswald W., Dir.-Writer, General Electric 
- Mail: 1112 Beverly Rd., Jenkintown, Pa. 
(M) 

Lytton, Ray L., Independent Photo. & Producer, 
384 Grandview Ave., Glen Ellyn, Ill. (A) 


Serge Roy Prod. 
Can. (M) 
Prod., 


Cinemat., 
(A) 
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Mandler, Arthur P., Film Producer, 
Cement Assoc. Mail: 33 W. Grand Ave., 
Chicago. (A) 

Mangiaracina, Charles J., Eng., Radio 
America. Mail: 405 King George Rd., 
field, N. J. (A) 

Manning, Frederick A. H., 
Kodak (Australasia) Pty. Ltd. Mail: 71 Harp 
Rd., Kew, E.5, Vic., Australia. (A) 

Manzo, Edward J.. Mgr., Educational TV, Gen 
eral Precision Lab, Mail: 8& Summit 
Pleasantville, N. (A) 

Marian, Roy Elect 

ave., 


Portland 


Corp. of 
Haddon- 


General Sales Mer., 


Corp. of 
Mount 


Eng., 

America. ai 226 Fourth 
Ephraim, N. ae (A ) 

Markevitch, Bob V., Tech. Asst., Ampex Corp. 
Mail: 321 Oak Ave., Apt. 7, Redwood City, 
Calif. (M) 

Marrero, Norbert, Manager, Industrial Photo 
Plant, Baird Thompson. Mail: 5477 Bond St.. 
Apt. 14, Oakland 1, Calif. (A) 

Martyn, James D., TV Enz., Broad- 
casting Co. Mail: 1638 W. San 
Pedro, Calif. (M) 

Mascari, Charles M., RCA Inst. 
chester Ave., Mount Vernon, N. 

McClure, Robert M., Sr. Eng., 
ments Inc. Mail: 9919 Bowman 
20, Tex. (A) 

McDonald, Richard H., TV Prod. 
Army Pict. Center. M: ail: 40-03 165 St., 
ing 58, N. Y. (A) 

McKenzie, Malcolm B., Techn., 
Unit. Mail: 112 and Rd., 
Wellington, N. Z. ( 

McQueeney, Harold . Jr., Boston Univ. Mail: 
45 Dean St., Belmont 78, Mass. (S) 

Merker, Ernest W., Chief Eng., Recorded Publi 
cations Mfg Co. Mail: 44 S. Clifton Ave., 
Aldan, Clifton Heights P.O., Pa. (M) 

Miller, Forney W., Boston Univ. Mail: 222 N. 
Fourth St., Lock Haven, Penn. (S) 

Miller, Jessie P., Univ. So Mail 
Marine Dr., Oce anside, 

Mitchell, John F., 

Center. Mail: 43- 10 56 St., 


(M) 

Mitchell, Sheldon S., TV & Video Tape Ene., 
Columbia Broadcasting System Mail: 4323 
Ventura Canyon Ave., Apt. L, Sherman Oaks, 

. (M) 
Charles H., 
: Park Pleasant, 


National 
Seventh St., 
West- 


Instru- 
Dallas 


Blvd., 


Specialist, 
Flush- 
National Film 
Kelburn, 


107-A 


Arm Pict. 
Woodside 


Techn., Office Equipment 

Pembroke, Bermuda. 
(M) 

Frank N., Boston Univ 
, Brookline, M: ass. (S) 
mean, Herbert R., Sales Eng., Klieg gl 
337 Grosvenor St, Douglaston 63 
Morrison, John R., Tech. Officer, 
of Austr: alia. M ail: Box 5105 

bourne, Vic., Australia. (A) 

Murdock, Walter G., Elect. Eng., 
America ment 2031 Winthrop 
wold, N. J. (A) 

Murphy, C. Raoul, Manager, Mot.-Pic., 
& Space Div., Lock heed Aircraft Corp 
13575 Howen Dr., Saratoga, Calif. (M) 

Muvdi, Jaime, Cinemat., Apart. Nacional 
Bart anquills a, Colombia, S.A. (M) 

Myers, Robert J., Kinescope Recording 
Washington State Univ. Mail: 407 
Pullman, Wash. (A) 


Mail: Egmont 
Bros. Mail: 
¥. (M) 

‘ommonwealth 
BB, GPO, Mel 


Radio Corp. of 
Ave., Linden 


Missiles 
Mail 


640, 
Techn., 


Summer, 


Neubacher, Robert B., Independent Film 
ducer, 10609 Bradbury Rd., Los Angeles 64. ( 
Newell, Lawrence B., Atlas uarterly : 
_Convair. Mail: 4971 Della PIl., 
Calif. (A) 
Nicholson, Rexford L., 
Service aboratories, Inc., 
Athens, Ga. (A) 
Nohling, David LeRoy, Boston Univ. 
St. Mary’s St., Boston 15. (S) 


Administrative, Film 
Jefferson Rd., 


Mail: 132 


Sales, 
Ave., 


Eastman 
Rochester, N 


O’Brien, 
Company, 
(M) 

Osborne, 
Corp. 
Calif. 


Fred M., Jr., 
400 Plymouth 


E. H., Quality Control 
Mail: 1262 Ruby St., 
(M) 


Eng., 
Redwood 


Ampex 
City, 


You are there — with Cinema... 


Professor 


Upjohn 


(Somewhere west of the Themes) 


“By Jove, anything for a laugh. 
Those nuclear lab chaps said 
they'd give me a jolly gift for my 
birthday, and here it is. Claimed 
I'd receive a bloody big bang out 
of it. Glad they're still not angry 
with me for tossing that fire- 
cracker into the blockhouse test 
chamber during the last count- 
down. Ho, ho, did they jump. The 
tag on this whatsit says, MINIA- 
TURE DO-IT-YOURSELF DEMO- 
LITION KIT. What a bully joke. 
I'll press this tiny button and 
count to three, like the instruc- 
tions read. Wonder what humor- 
ous little thing will pop up. One 


Keep right on smil- 
ing, Professor, it 
won't explode. 
You're looking at 
CINEMA ENGI- 
NEERING’ S new miniature audio 
attenuator for dialogue mixing 
and master control. This out- 
standing scientific achievement 
is the result of three years of 
engineering and two years of 
field testing. Available in both 
the new ‘“Preferred”’ and ‘“‘Cus- 
tom” series, these rotary tap 
units represent one of the most 
reliable of their type on the imar- 
ket today. Include CINEMA’'S 
new miniature in your next 
replacement or console job. 
Write for catalog 18A. = 


>CINEMA 


ENGINEERING 


DIVISION AEROVOX CORPORATION 


1100 CHESTNUT + BURBANK, CALIF. 
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Owens, Robert B., III, TV Prod. Trainee, Mc- Redden Richard C., Research Scientist, Lock- Shimasaki, Kiyohiko, Magaging Dir., Mot.-Pic. 
Cann-Erickson Ine Mail: 1020 Ardmore Ave., heed Aircraft Corp. Mail: 1555 Belleville Way, Engineering Society of Japan, Sankei-Kaikan, 
Chicago 40. (A) Sunnyvale, Calif. (M) 3 Otemachi-I, Rm. 721, Chiyoda-ku, Tokyo, 

ay Franklin R., Film Quality-Control Japan. (M) 
1 . I dg. 56, Kodak Park, Rochester, N. Y. (A) 2120 St. Paul St., Rochester, N. 

Tel. -Pic. © Alte Rens, J. E., Asst. Chief Eng., Gevaert Photo Sinclair, Douglas, Independent of 
Franklin St.. Boston 7. Reynolds, "Robert tA), 544 Hillside Ave., Palisades Park, 

Pal ist, F d.. eynolds, oun echn., onvair. 

Mails Rechte Mail: 22722 Vista Del Sol, South Laguna, smith, | Dewey H., Jr., Photo. Coordinator, Aero- 
(A) Tech. Ren. TY E C et General Corp. Mail: 315 Oak St., Melbourne 

Parekh il » Mot.-Pic. M + Dealer, 8, » bec e ng., ileo Cor each, Fla. (M 
Ki, Bombay’ Bow ACD. NEG "Branowick, Lanter Pres, Image Ingtraments In. 
(A) an Techaiceler C Mail: Washington Newton Lower 

Patel, h Ss | Mail: e, ry ” ect. Eng., echnicolor Corp. “alls 62. ass. (A) 
Mail: 13554 Rye St., Sherman Oaks, Calif.(M) Smith, Melvin W., Mfr. of TV Equip., 9385 19 

Patterson, Jack L., Cameraman, Army Pictorial Rickards, C. E., TV Systems Eng., Northern St.,, Alta Loma, Calif. (A 
Center, 35-11 35 Ave., Long Island City 1 Electric Co. Mail: 40 Charlotte St., Belleville, Smith, Norval F., Mot.- Pic. Photo., Pratt & 
N. Y. (A) Whitney Co, Aircraft. Mail: 21 Chestnut Dr., 

Payne, » 2 fi 1 s * ur F., Supvr. of Instrumentation Colchester, Conn. (A) 

Alea Power Repairs, AVCO Crosley Division, 750 Com- Snell, David I., Manager, Soundcraft Div., 
, London, W.C.1, Eng. (M) monwealth Ave., Boston. (A) ; A.T.R. Armstrong Ltd., 606 Ave. Rd., Apt. 204 

Dir. Photo. ” Argentina Sono Rose, Robert E., Boston Univ. pad: 205 E. Toronto 7, Ont., Can. (A) 
, ° Coulter Ave., ¢ ollingswood 7, N. Spence, John G., Staff Asst., Mot.-Pic. Film 


4 owe 2630, (Olivos), Buenos Roth, Kenneth T., Boston Univ. ail: 404 Edge- Dept., Eastman Kodak Co. Mail: 147 Curtice 
s a (M) 


7 +t. > — hill Rd., York, Pa. (S) Park, Webster, N. 
Recording Ruiz, Jorge, Prod. Head, Inst. Cinemat. Bolivi- Spiekiemire, John’ R., Pres., Filmcraft Labs. 
Rochelle, N. Y. ( M) ano. Mail: Casilla 1255, La Paz, Bolivia (M) ‘ Mail: 3810 Devon Dr., Indianapolis, Ind. (M) 
Poll, Martin H., Pres.. Gold Medal Studios. Inc Rusbar, Chester, Prod., Boeing Airplane Co. Spies, Robert, Electronics Techn., Burroughs 
178 St., wen York 68. “9 4225 89 Ave., S.E., Mercer Island, Wash. Corp. Mail: Glenmore R.D., Pa. (A) 
rtion Coordinato (A) Srivatsa, M. K., S 1 Eng., 17, Ra a il. 
New York 14. (A) she ie — search Labe. Mail: 6120 Fieldston Rd., New Stanley, Anthony R., TV Eng., British Broad- 
Postlethwaite, Paul, Audio-Visual Techn., Univ. York 71. (M) casting Corp. Mail: 22, Onslow Ave., Cheam, 
Buffalo. Mail: 40 Tracy Ave., Batavia, N. Y. 
A oint Asst. Mgr. oO abds., 
Pratt, Albert S., Chief Eng., Gaumont-Kalee One Eng, Ww Mail: Pathe "Labs. eMail? 95, Oakington Ave., Wem- 
Div., Rank P sio Industries Ltd. Mail: “school St., braintree, Mass. (A)_ . bley Park, Middlesex, Eng. (A) 
4 veld Re Sanders, Robert C., NCOIC Stage Unit, TV Div., Stedronsky, Frank, Writer-Dir.-Editor, Harvard 


24 Chesfiel Kingston-on-Thames, Surrey, ze 2c 
Eng. (M) , n 644) TU, Army Pictorial Center, 35-11 35 Ave., Productions. Mail: 6908 W. Roosevelt Rd., Oak 


Long Isiand City 1, N. Y. (A) > 
Prince, Carl, Videotape Techn., CBS-TV. Mail: Park, Ill. (2 
84 Remsen Rd., N. Y¥. (A) G Color Service, Box 1812, Steele, Max, Independent Mot.- 
ig., Sto : 122 Pic. Producer, R.D. 12, Box 321, Indianapolis, 
E Ninth Ave., College Point, N. Y. Steinbrecher, Ernst, Engineering Dept. Head, 
Schupp, George A., Manager, pe Devel. Microlab Co. Mail: 57 Essex Ave., Montclair, 
Ragsdale, William E., Chief E FI la Stat Rie 4... — ge Mail: 121 Clover N. J. (A) 
‘ © ng., Florida State yracuse Qa + Univ. Calif. L.A. Mail: 
Univ. Mail: 308 N Dellview Dr., Tallahassee, Severy, Derwyn M., Research Eng., Univ. Calif "3. 
Pla. (a : Mail: 3329 Tareco’Dr.. Holly wood 28. (M) Sturge, John M., Rochester Inst. Tech. Mail: 200 
Roxanne, Color Cons. & Set Decorator, Shelton, Capt. Edward E., U.S. Army, Pict. Warwick Ave., Rochester, N. Y. (S) 
1 H. Ray Film Ind. Mail: 5016 Sheridan Service Div. Mail: 201 Joyce Dr., Fairfax, Va. Suber, Howard, Univ. Calif. L.A. Mail: 650) 
f . S., Minneapolis 10, Minn M)_ (A) Orange St., Los Angeles 48. (S) 
Raymonde, Herbert H., City Col. ! ail: Sherwin, David B.. Univ. Miami Mail: 1814 Sutphin, George W., Pres., Tech-C amera Rentals. 
31-65 29 St., Astoria 6, N. Y. S.W. 22 Ave., Coral Gables, Fla. (S Mail: 18000 Karen Dr., Encino, Calif. ( 
Swan, John, Jr., Boston Univ. Mail: it Wesley 
St., Newton 58, Mass. (S) 
Sweeting, Fred Y., Univ. Miami. Mail: 221-C 
Dickinson Dr., Miami, Fla. (S) 
| Sym, Michel J., Independent Producer, 468 Acad- 
emy Rd., Winnipeg, Manit., Can. (M) 


Tarr, James L., Manager, Photo. Dept., Univ. 
inoi Mail: 713 S. Wright St., Champaign, 


Illinois. 

ll. (A) 
en our i m Taylor, Bernardo E., Chemist, Fotochrome Color 
orp. be 112-50 Northern Blvd., Corona 68, 


ene. Ww. A., Techn., Amalgamated TV Serv- 
1 


ices. Mail: $1 Forsyth St., Flat 5, Kingsford, 
8) ea om e e | Sydney, N.S. Australia. (A) 
‘1d G., City Col. N.Y. Mail: 


84-38 Bellerose 26, N. Y. (S) 


‘Claude R., Manager, Pye TV Ltd 
Mail: 74 Ullswater "Crescent, Kingston Vale, 

ervice I ondon S.We15, Eng. (M) 
Tobin, James Photo Specialist, 


M., Equip. 
NOAMA, USAF. Mail: er hire Arms, 357 
Seabreeze Rd., Mobile, Ala. (A) 
Town, Howard W., Tech. Dir. National Ed. TV 
a Oo a ory & Radio Center. Mail: 1284 William St., Plym- 
outh, Mich. (M) 
Tressel, George W., Supvr. Mot.-Pic. Prod., 
General Electric Aircraft Nuclear Propulsion 


Unsurpassed for 8543 Cottonwood Dr., Cincinnati 
Tudor, Lt. Col. Ralph N., Chief, TV Div., Army 
i Pictorial Center, 35-11 35 Ave., Long Island 
SPEED QUuALiry Personalized | 


Van de Water, Anton, Owner, Synkro Films. 
Mail: 1231 St. Catherine St., W., Montreal, 
Que., Can. (A) 

Vaughn, Capt. Robert E., Jr., Officer in Chg. 
Mobile Color TV Unit, Army Pictorial Center, 


MOTION PICTURE LABORATORIES. INC. {S11 35 Ave., Long Isiand City 1, N. Y. (A) 


Lab. Techn., Cine Service Labs. 


> | Mail: 32 é 0 
781 S. Main Street Memphis 6, Tenn. Phone WHitehall 8-0456 eel 32 Fairvi w Ave., South Braintree 85 
Ch Vujnovich, George M., Pres., Time Automated 


Mtg, Co. Mail: 35- 48 87 St, Jackson Heights 
N. Y. (A) 


72, 


Walker, Richard A., Rochester nm, _Tech. Mail: 
1016 Genesee St., Rochester 11, N. (S) 
Wallace, William F., Coordin tg Videotape 
Program & Prod., "Ampex Corp. Mail: 6115 
Selma Ave., Los Angeles 28. (M) 
Ward, Robert E., Research-Elect. Eng., C. K. 
@ | ey & Co. Mail: 640 N. 13 St., Easton, 
a. (A) 


e . Warnecke, James F., Lab. Techn., Cine Service 
Master Craftsmanship Your Deserves Mail: 1 Donegal Circle, Danvers, Mass. 
Edward L., Producer, Sales, NBC TY. 


Mail: Wolver Hollow Rd., Oyster Bay, 
(A) 


| 
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Watson, Jack om Manager, Film & Kinescope 
Services, NBC-TV. Mail: 3970 Witzel Dr., 
Sherman Oaks, Calif. (M) 


ee, Carl C., Boston Univ. Mail: 31 Wesley 
» Newton Corner, Mass. (S) 
Ginieiien Robert A., Indiana Univ. Mail: 
Evermann Apartments, Bloomington, Ind. (sy 


Weisner, George, Cutter, Paul Hance Produc- 
tions. Mail: 165 E. 49 St., New York 17. (A) 


employment 
| 
service 


eee eee 
These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Cameraman—Motion, Still, Aerial. 7 yrs 
experience, Navy and civilian school graduate. 
Experienced in aerial, still, data gathering and 
motion-picture production photography and 
equipment. Employed by major aircraft cor- 
poration and Cape Canaveral Missile Test 
Range. Past membership in American Society 
of Photogrammetry, Active Member of SMPTE. 
Single, age 27, will relocate. Prefer position as 
photog. coordinator or motion-picture camera- 
man with large corporation. 1808 Tower Rd., 
Glen Burnie, Md. 

Representative. Wanted: to represent equip- 
ment manufacturer or other in capacity of 
public relations and trouble shooter, calling on 
industrial, TV producers etc. 35 yrs experience 
camera work, projection and reinstating alien- 
ated clients. Centrally located in Syracuse for 
travel in East. R. Rees Lumley, 339 South 
Warren St., Syracuse 2, N.Y. 

Film Production. Talented production executive 
desires relocation in N.Y.C. area. Experienced in 
all phases of motion-picture production, partic- 
ularly industrial, documentary and _ public 
relations films. Resume and references supplied 
on request. Write: Les Miller, Rm 707, 276 
Fifth Ave., New York 1. MU 9-1771. 

Film Production. Assignment wanted for travel 
film, news, documentary or educational film. 
Have three B&H cameras, wide-angle lens to 
400 mm, one special camera for slow motion, 
motor driven, also still cameras and tape re- 
corder. Have shot recent TV series and bird life 
film for national studio. Made over fifty trips 
through Central America and six through most 
of Europe. Will accept assignments to any area. 
F. Robert Johnston, 278 East 23 St., Costa 
Mesa, Calif. 

Film Salesman-Project Supervisor. Expand your 
business—rare opportunity to acquire creative 
man with diversified experience in film promo- 
tion, production, distribution. Ivy League grad, 
33, personable. Excellent refs. Write: EO, 
Suite M 18, 314 East 38 St., New York 16. 
Motion Picture Laboratory Specialist. Well 
versed in equipment and procedures. Desires 
position with a well established organization. For 
resume write: Charles Stephens, 772 Miami 
Chapel Rd., Dayton, Ohio. 

Director, Cameraman, Editor of nontheatrical 
films. Experienced in all phases of film produc- 
tion. Was employed by Audio Visual Service 
USOM/L, c/o American Embassy in Beirut, 
Lebanon as Program Advisor, Film Production 
Supervisor. Age 26, married, member of SMPTE, 


Wikborg, Jan, Producer, Norsk Kulturfilm. Mail: 
Hovseterveien, 6, Roa, Oslo, Norway. (M) 

Williams, David K., Sound Recording Eng., 
John Wolfe & Co. Mail: 1491 20th Ave., San 
Francisco 22. (A) 

ST Vernon B., Studio Mgr., Trafco. Mail: 
1510 Long Ave., Nashville, Tenn. (M) 

bag Glen M., Lawyer, 1502-80 Richmond St., 

Toronto, Ont., Can. (A) 

wulf, Raymond J., Photo. Eng., Eastman Kodak 

Company, 342 Madison Ave., "New York. (M) 


willing to relocate. Resume on request. Write: 
Hrayr Toukhanian, 3731 Irving St., San Fran- 
cisco 22. 

Motion-Picture Production and Direction. 
Former Secretary-Treasurer SMPTE Student 
Chapter CCNY, trained in all phases motion- 
picture production and directing, desires posi- 
tion with production company with possibility 
of working up through editing and camera to 
direction. Age 29, single, willing to relocate 
Robert F. de Brito, 120 East 31 St., New York 
16. MU 5-3060. 

Film Writer-Director-Editor with broad ad- 
ministrative, advertising and public relations 
background. Fully capable of supervising in- 
dustrial audio-visual department. Screen credits 
include all types of films from documentary 
to drama. Know cost control, sound recording, 
evaluation, equipment. Write Film Director, 
4410 Walsh St., Chevy Chase 15, Maryland. 
Industrial Photographer, Producer, Director, 
Desires position with vigorous film production 
outfit in either production or organization. 
Will accept heavy project responsibility. Ex- 
perienced in all phases of motion-picture pro- 
duction and laboratory operations. Thoroughly 
familiar with military photographic requirements 
especially in the area of missile R & D. Single, 
willing to relocate. Resume on request. Write: 
Avrum M. Fine, 272 West 17th St., Hialeah, 
Fla. 


Positions Available 


Photographic Specialist. Require professional 
for executing photographic assignments in 
creative application of all available photographic 
techniques and equipment. Applicant must 
interpret requirements of those using photo lab 
facilities. Direct and photograph motion pictures 
and stills. Direct the work of other photographers 
and technicians. Send resume to: W. O. Borden, 
Employment Office, Convair-Astronautics, 
Cocoa, Fla. 

Engineers, Mechanical & Electronic. Ex- 
perienced in design, production, manufacture 
of photographic consumer and/or military 
products and instrumentation. Must be familiar 
with motion-picture camera and _ projector 
design; capable of creative simple design 
solutions for economical production manu- 
facture; knowledge of dimensioning for parts 
interchangeability. Opportunity to join repu- 
table engineering staff of progressive, rapidly 
growing organization. Foto Development Corp., 
123 Eileen Way, Syosset, L.I., N.Y. 

Designer. Expanding manufacturer needs de- 
signer with experience in  motion-picture 
laboratory equipment. Write or call Forway 
Corp., 245 West 55 St., New York 19. CO 
5-0372. 

Cinematographer-Editor. Small organization 
in Chicago area requires capable industrial 
cameraman for work in 16mm color, combining 
ecliting and some still work for sound slidefilms. 
Man selected must have good college back- 
ground, married, under 35. Recent grads with 
good college background in motion picture-TV 
or cinematography will also be considered. Good 
income with excellent opportunities for advance- 
ment. Please furnish references, salary require- 
ment and qualifications. Address P.O. Box 244, 
Park Ridge, Ill. 

Optical Effects. Exceptional opportunity for 
responsible young married man (25-35) to 


Yellen, Harold, Univ. So. Calif. Mail: Trojan 
Hall, 615 W. 36 St., Los Angeles 7. (S) 

Young, Earl H., Mot.-Pic. Analyst, U.S. Dept. 
of Commerce. Mail: 407 Graham ‘Court, Falls 
Church, Va. (M) 


Zarcoff, Morton, Assoc. Producer, National Tele- 
film Associates, 10 Columbus Circle, New York. 
(A) 


embark on motion-picture film career with 
leading optical effects hqyse. Good health and 
basic knowledge of still photography required, 
If you know a career minded ambitious young 
man who can accept challenging work have him 
contact Eastern Effects, Inc., 333 West 52nd 
St. New York 19. CIrcle 5-5280. 


Electrical Engineer. Manufacturers of instru- 
mentation cameras currently engaged in en- 
larging their facilities are looking for a me- 
chanical engineer experienced in the design of 
motion-picture cameras, optical printers, or 
related equipment. Write or call for an appoint- 
ment. Photo-Sonics, Inc., 2704 W. Olive Ave., 
Burbank, Calif. Attn: Otto Schiff—VIctoria 
9-3144. 


Engineers—Optical, Video Circuitry, TV 
Systems with training and experience to assume 
broad project responsibility. These openings 
afford opportunity to work in advanced mobile 
and airborne TV areas where individual con- 
tributions can range from conceptual realiza- 
tion to proof of feasibility. Please write informally, 
in complete confidence to: Mr. Joseph Skelly, 
Box 12, DuMont Research & Development Di- 
vision, 750 Bloomfield Ave., Clifton, N.J. 


Technical Writers. Electronic equipment; fa- 
miliarity with military specs and government pro- 
cedure essential. Work in Long Island area. 12 
required. Electronic Engineers, with TV cam- 
era, monitor, closed-circuit design experience. 15 
required. Penult Corp., 103-14 Roosevelt Ave., 
Corona 68, N. Y. Hickory 6-1294. 


Photographic Instrumentation Engineer. GS- 
13, $10,130 per yr. To act as technical rep. 
of U.S. Army Pictorial Center, N.Y., in working 
with manufacturers and reps. of other gov. 
agencies on testing, operation repair, design 
and supervision of manufacture of electrome- 
chanical instrumentation systems based on photo- 
graphic recording devices. Considerable travel 
involved. Applicants must have 4 yr engi- 
neering college or equivalent college and expe- 
rience combination, plus 3 yr general and 1 yr 
specialized engineering experience. Standard 
Form 57 (Application for Federal Employment), 
obtainable from the U. S. Civil Service Com- 
mission or any Post Office, should be completed 
and sent to: Civilian Personnel Office, Army 
Pictorial Center, 35-11 35th Ave., Long Island 
City 1, N.Y. RA 6-2000, Ext. 238. 


Photographic Instrumentation. Los Angeles 
area firm manufacturing photographic instru- 
mentation equipment needs a sales engineer. 
Engineering degree preferred. Position consists 
of selling, training field personnel, field service, 
and relating customers’ requirements to the 
design of new products. Send resume to P.O. Box 
22140, Los Angeles 22, Calif. 


Motion-Picture Laboratory Supervisor. Re- 
qire experienced person to supervise operations 
of small laboratory processing and printing 
black-and-white as well as printing of color 
reversal negative-positive. Responsibility 
includes quality control, flow of operations, 
checking and maintenance of equipment as 
well as instruction of student personnel. Oppor- 
tunity included for personal study and course 
work at reduced tuition and University teaching 
in qualified subjects. Send resume to; Herbert E. 
Farmer, Dept. of Cinema, Univ. of Southern 
California, University Park, Los Angeles 7 
Calif. 
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NEGATIVE 
BREAKDOWN 
REWIND 


MAIN OFFICE: 956 SEWARD, HOLLYWOOD, CALIFORNIA, HO 2-3284 
F HOLLY WOOD FILM COMPANY reels * cans ¢ shipping cases 


BRANCH: 524 WEST 43RD ST., NEW YORK, NEW YORK, LO 3-1546 


December 1959 Journal of the SMPTE Volume 68 


Z 
i 
== 
= 
© 
EDGE 
BERING 
| MACHINES 
~ 
j 
864 


Fifth International Congress on High-Speed Pho- 
tography. . 
87th Papers Program. . ... 
The 86th Convention, New York. 
Society Awards ......-. 
Rosters of Student Chapters 
Education, Industry News. . 
Section Reports .... . 


Advertisers 


Ana-Tec, Inc. . . 
Arrifiex Corp. of America 
Baldwin Instrument Co. . 
Berndt-Bach, Inc.. . . 
Bogen-Presto. .... 
Camera Equipment Co. . 
Camera Mart, inc... .. . 
Cinema Engineering Co. . . 
Electronic Applications, Inc. . 
Filmline Corp... . 
Florman & Babb, Inc. . . . 


Meeting Calendar 


American Association for Advancement of Science, Annual Meeting, 
Dec. 26-31, Chicago. 

Sixth National Symposium on Reliability and Quality Control, Jon. 
11-13, 1960, Statler Hilton Hotel, Washington, D.C. 

institute of the Aeronautical Sciences, Annual Meeting, Jan. 25-28, 
1960, Hotel Astor, New York. 

AIEE, Winter General Meeting, Jan. 31-Feb. 5, New York. 

IRE and AIEE, Transistor and Solid State Circuits Conference, Feb. 11- 
12, 1960, Univ. of Penn., Philadelphia. 

National Society of Professional Engineers, Winter Meeting, Feb. 18- 
20, 1960, Broadview Hotel, Wichita, Kan. 

Deutsche Kinotechnische Gesellschaft, Annual Gate and Equipment 
Exhibit, Mar. 1-5, 1960, Technical University, Berlin. 

National Electrical Industries Show, Mar. 6-9, 1960, Coliseum, New 
York. 

ASCE, New Orleans Convention, Mar. 7-11, 1960, Jung Hotel, New 
Orleans, La. 

IRE National Convention, Mar. 21-24, 1960, Coliseum and Waldorf- 
Astoria Hotel, New York. 

American Chemical Society, National Meeting, Apr. 5-14, 1960, 
Cleveland, Ohio. 

Optical Society of America, Spring Meeting, Apr. 7-9, 1960, Hotel 
Statler, Washington, D.C. 

Inter-Society Color Council, 29th Annual Meeting, Apr. 11, 12, 1960, 
Philadelphia Museum College of Art, Philadelphia. 

IRE, South West Regional Conference and Electronics Show, Apr. 20- 
22, 1960, Shamrock-Hilton Hotel, Houston, Texas. 

87th Semiannual Convention of the SMPTE, including Equipment 
Exhibit, May 1-7, 1960. Ambassador Hotel, Los Angeles. 


Junction Transistor Electronics, by Richard B. 
Hurley, reviewed by Harvey W. Mertz; Tele- 
vision Advertising, by Clark M. Agnew and Neil 
O'Brien, reviewed by Don G. Malkames; A 
Grammar of the Film, by Raymond Spottiswoode; 
Science Study Series; The First Yeor of Title Vil 
(article); Careers. 


Gevaert Photo-Producten N.V. . 
Hollywood Film Co.. . ... . 
Houston Fearless Corp. . . . . 
Magnasync Mfg. Co.,Ltd. . . . 
Motion Picture Laboratories, Inc. . 
Movielab Color Corp... . . 
Peerless Film Processing Corp.. . . 
Professional Services ... . 
Rank Precision Industries. . . . 
Tri Art Color Corp... . . 


IRE National Aeronautical Electronics Conference, May 2-4, 1960, 
Dayton, Ohio. 

Washington, D.C. 

ASME, Design Engineering Div. Conference, May 23, 1960, New York. 

Dasign Engineering Show, May 23-26, 1960, York. 

Institute of the Aeronautical Sciences, Nationcl Summer Meeting, Mid- 
June, 1960, Los Angeles. 

Acoustical Society of America, Spring Meeting, June 9-11, 1960, 
Providence, 

National Society of Professional Engineers, Annual Meeting, June 9-11, 
1960, Statler Hotel, Boston, Mass. 

AIEE, Summer General Meeting, June 19-24, 1960, Atlantic City, 


NL. 

American Society for Engineering Education, Annual Meeting, June 20— 
24, 1960, Purdue Univ., West Lafayette, ind. 

American Society for Testing Materials, Annual Meeting and 

Exhibit, June 26-July 1, 1960, Cholfonte-Haddon Hall, Atfiontic 
City, N. J. 

Aug. 8-12, 

Fifth International High-Speed Congress and Equipment Exhibit, 

sponsored by the SMPTE, Oct. 16-22, 1960, Sheraton-Park Hotel, 
Washington, D.C. 

89h Semiannual Convention of the SMPTE, Spring 1961, King 
Edward Sheraton, Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 2-6, 1961, Lake 
Placid, N. Y. 

91st Semiannual Convention of the SMPTE, Apr. 30-May 4, 1962, 
Ambassador Hotel, Los 

92d Semiannual Convention of the SMPTE, Oct. 22-26, 1962, 
Drake Hotel, Chicago. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters, and 
of the Committee Chairmen and Members were published in the April 1959 Journal. 
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of the Society 


of Motion Picture 


The objectives of the Society are: 
+ Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 
* Standardization of equipment and practices employed therein; 
+ Maintenance of high professional standing among its members; 
+ Guidance of students and the attainment of high standards of education; 
+ Dissemination of scientific knowledge by publication. 


and Television Engineers 


Progress toward the attainment of these objectives is greatly aided by the financial support provided 
by the member companies listed below. 


Acme Film Laboratories, Inc. 
Alexander Film Co. 
Altec Service Company 


Altec Lansing Corporation 
Ampex Corporation 


Animation Equipment Corp. 
Ansco 


n 

Arriflex Corp. of America 

C. S. Ashcraft Mfg. Co. 

The Association of Cinema 
Laboratories, inc. 

Association of Professional Cinema 

Equipment Dealers of New York 

Camera Equipment Company, inc. 
The Camera Mart, Inc. 
Florman & Babb, Inc. 
National Cine Equipment, Inc. 
$.0.S. Cinema Supply Corporation 

Atlas Film Corporation 

Audio Productions, Inc. 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Berndt-Bach, Inc. 

Burnett-Timken Research Laboratory 

Byron Motion Pictures, Inc. 

S. W. Caldwell Ltd. 

The Caivin Company 

Capital Film Laboratories, inc. 

Oscar F. Carison Company 

Century Lighting, inc. 

Century Projector Corporation 

Cineffects, Inc. 

Cinesound, Ltd. 

Geo. W. Colburn Laboratory, Inc. 

Color Reproduction Company 

Columbia Broadcasting System, Inc. 
CBS Television Network; 
CBS Television Stations; CBS News; 
CBS Film Sales; Terrytoons . 

Comprehensive Service Cor 

Consolidated Film Industries ai 

Dage Television Division of Thompson 
Ramo Wooldridge Inc. 

DeFrenes Company 


DeLuxe Laboratories, inc. 
Desilu Productions, Inc. 
Du Art Film Laboratories, Inc. 

Tri Art Color Corporation 
Dupont of Canada, Ltd. 

E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, Inc. 

Eastman Kodak Company 

Electronic Systems, inc. 

Elgeet Optical Company, inc. 

Max Factor & Co. 

Filmline Corporation 

General Electric Company 

General Film Laboratories Corporation 
General Precision Laboratory 

Incorporated 
W. J. German, inc. 

Gevaert Photo-Producten N. V. 
Guffanti Film Laboratories, Inc. 
Frank Herrnfeld Engineering Corp. 
Hi-Speed Equipment Incorporated 
Hollywood Film Company 
Hollywood Film Enterprises, Inc. 
Houston Fearless Company 

Philip A. Hunt Company 

Hunt's Theatres 

Hurley Screen Company 

JM Developments, Inc. 

The Jam Handy Organization, Inc. 
Jamieson Film Co. 

The Kalart Company, Inc. 

Victor Animatograph Corporation 
Kear & Kennedy Engineering 
Kolimorgen Optical Corporation 
Cinématographiques CTM 


Corporation 

Lorraine Orlux Carbons 

Magno Sound, Inc. 

Mecca Film Laboratories, Inc. 
Minnesota Mining & Manufacturing Co. 
Mitchell Camera Corporation 
Mole-Richardson Co. 


Motion Picture Enterprises, inc. 
Motion Picture Laboratories, Inc. 
Motion Picture Printing Equipment Co. 
Movielab Film Laboratories, inc. 
Moviola Manufacturing Co. 
National Carbon Company, A Division of 
Union Carbide and Carbon Corporation 
National Screen Service Corporation 
National Theatre Supply Company 
Neumade Products Corporation 
Northwest Sound Service, Inc. 
Panavision Incorporated 
Pathé Laboratories, inc. 
Pittsburgh Motion Picture Laboratory 
Warren Conrad Portman Company 
Precision Laboratories 
(Division of Precision Cine Equipment 
Corporation) 
Prestoseal Mfg. Corp. 
Producers Service Co. 
Radio Corporation of America 
Rank Precision Industries Ltd. 
Rapid Film Technique, Inc. 
Reid H. Ray Film Industries, inc. 
Reeves Sound Studios, Inc. 
Charles Ross, Inc. 
L. B. Russell Chemicals, Inc. 
Ryder Sound Services, inc. 
Scripts By Oeveste Granducci, Inc. 
Southwest Film Laboratory, Inc. 
The Strong Electric Company 
Technicolor Corporation 
TELIC, Incorporated 
Time Automated Manufacturing Com- 
pany, Inc. 
Titra Film Laboratories, Inc. 
Trans-Canada Films Ltd. 
Van Praag Productions 
Alexander F. Victor Enterprises, Inc. 
Westinghouse Electric Corporation 
Westrex Corporation 
Wilding, inc. 
Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other ‘interested companies. 
Information may be obtained from the Chairman of the Sustaining Membership Committee, 
Byron Roudabush, c/o Byron Motion Pictures, Inc., 1226 Wisconsin Ave., N.W., Washington 7, D.C. 
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